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SUMMARY

This experimental program utilized raw skim milky madified vegetable oil, and other
additives together with optimized precessing conditions to produce a substitute for

dry whole milk which met specific storage, rehydration and acceptability requirsementse
Compceitional variables invelved amount and type cf vegetable oily emulsifier, lecithin,
wetting agent, seed iacisse, anticxddant, silicon dizcxlde, and flavcringss Processing
variables were concentrating, homcgenizing, spray dryingsinstantizing, and packaginge.
All experimenia:l :zamples were evaluated by an expert panel for flavor, amount of foam
and chalkiness after rchydration under controlled conditionse

When processing conditions were tentafively established representative samples were
sealed under vacuum in oxyger. impermeable pouches for storage at 18, 28, and 38°C.

A numter of experimental products were stored in oxygen scavenger poucheses In addi-
tion t¢ monthly observations by an expert panel, stored products were evaluated at

Oy 3y 6y and 9 monhs by a panel of male ccllege studentss The following test data
were also recorded for initi.” and stored products: moisture, fat extractable with
petroleum ether, rehydraticn ratey undissolved solids, homogenizaticn efficiency, and
evidence cf caking, browning ard cxidatione Initial values were also recorded for
total fat, protein, ash; iodine value of fat and PER.

There was no evidence of brcwning, oxidative detericraticn or change in moistuae content
in any of the experimental samples during 9 momihs of storage at 18, 28 and 387Ce
Likewise all stored products reconstituted in lecs than 5 minutes with no evidence

of chalkinesse All progucts exhibited excessive f.ame Items stored for 9 months at
28°C and 6 morths at 38°C showed moderateliy hard caking which did rot interfere with
reconstitution.

As evaluated by vhe expert panel, most sampies_stored st 18 and 26°C remained
acceptable throughout 9 months storage. At 38 C, however, deterioration was evident
after 6 monthse Using fresh 2% market milk as a standard the student pane% rated all
reconstituted products as inferior. After 6 months, products stcred at 38 C were
definitely infericr to thcse held at 18 and 28°C,  MNo significant advantage was noted
for products stered in oxygen scavenger pouchess

Based on preducts consistantly showing the best rating after storage, recommendations
are made regarding procedures for concentrating, incorporating wvegetable oil with
emulsifier and antioxidant, vacuum treating, homogenizing, spray dryings adding

seed lactose and silicon dioxide prior to instantizing with water containing a
wetting agent and lecithing ana redryir 7 to 3% moisture. Amounts of all additives
are stated for the final pruduch countairding 3% moisture.
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FOREWORD

Beverage milk has consistently been rated among the mest popular foods supplied to the
Armec Forces. Unfortunately, attempts to develop dry whole milk suitable for use in
operationel rations, for example, Menl, Combat, Individual, have not been successfui,
notwithstanding a vigorous research and development program throughout the 1950's.

As projected for use in such a ration, the dry product must he acceptable after re-
hydration by simply stirring witl ambient temperature water in & centeen cup. Ex-
perience with dry whole milk revealed poor acceptability due, in part, to a chalky
flavor on rehydration. In addition, the dry product failed to withstend more than a
few months storage at 38°C. This investigation was motivated by the possibility that
replacement of milk fat with & modified vegetable o0il, combined with edvances in dry-
ing technology, would result in a product of adequate storage stutility and which, on
rehydration, would yield an acceptably substitute for beverage milk.

This experimental progcram was performed at the Contech Laboratories of Pet Incorpo-
rated, Greenville, Illinois 62246 with funds from Project Number 1J662713A03k, title:
Food Technology, Technical Area AH99B, Subsistence Technology, Technical Effort /{99BB,
Food Processing and Preservation Techniques. Mr., Duneld C. Zimpfer of Pet Incorporated
served as Principal Investigator under the general guidance of Dr., John J. Betscher,
Manager, Contract Research for Pet Incorporated. Drs. Maxwell C. Brockmann and

Herbert 4. Hollender served as Project Officer and Alternate Project Officer, respec-
tively, for the US Army Natick Developmen. cCenter,
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INTRODUCT ION

THE OBJECTIVE OF THIS INVESTIGATION WAS T0 DEVELOP A DRY MILK PRODUCT WHICH,
AFTER CONTROLLED STORAGE, WOULD READILY HYDRATE TO YIELD A BEVECRAGE MAVING
NUTRITIONAL CHARACTERISTICS OF FRESH MILK AND AN ACCEPTABILITY ADEQUATE TO
QUALIFY AS A SUBSTITUYTE FOR FRESH WHOLE MILK IN RATION USE.

ALL COMPONENTS OF THE OEVELOPEC PRODUCT SHOULD CONFORM TO FDA REQUIREMENTS
FOR HUMAN CONSUMPTION WITH THE PROTEIN COMPONENT ORIGINATING OR BLING DERIVED
FROM MILK., THE DRY PRODUCT SAOULD HYORATE FULLY IN LESS THAN FIVE MINUTES
WHEN DISPERSED IN WATER AT 16<20°C BY MANUAL AGITATION WITH A SPOON OF
APPROPRIATE S12E. THE PROOUCT SHOULO BE FULLY HYDRATED, FREE OF CHALKINESS,
ANO SHOULO UNOERGO NO CHANGE WHEN EXAMINEO 30-35 MINUTES AFTER CONTACT WITH
WATER. THESE ASSESSMENTS WERE TO BE MADE BY THREE QUALIFIED JUDGES OF MILK
PRODUCTS.

HYORATED PRODUCT SHOULD HAVE A PROTEIN EFFICIENCY RATIO (PER) EQUAL TO FRESH
MILK, A MINIMUM FAT CONTENT OF 2.0% AS RECONSTITUTED, AND A CALORIC LEVEL
CORRESPONDING TO FLUID MILK AT THE SAME FAT CONTENT. REPRESENTATIVE SAMPLES
SHOULD BE PACKAGED IN SEALED POUCHES IMPERMEABLE TO OXYGEN AND MOISTURE AND
BE EVACUATED TO A DIFFERENTIAL PRESSURE OF APPROXIMATELY ONE ATMOSPHERE.
PRODUCT THUSLY PACKAGED SHOULD BE STORED CONCURRENTLY AT 18, 28, anp 38°C.

PRODUCT SHOULD BE EVALUATED PRIOR TO THE STORAGE AND AFTER 3, 6, AND G MONTHS'
sTORAGE AT 18, 28, Aup 38°C. PRODUCT STORED FOR SIx MONTHS AT 36°C AND FOR
NINE MONTHS AT 18 ANC 28°C SHOULD RECEIVE HEDONIC SCALE RATINGS OF FIVE 02
ABOVE WHEN SUBMITYFD TO THREE QUALIFIED JUDGES OF MILK WITHIN FIVE TO TEN
MINUTES AFTER CONTACT WITH WATER. ADDITIONALLY, AFTER DISPERSION AND HYDRATION
PRODUCT SHOULD BE RATED FOR OVERALL ACCEPTABILITY WITHIN 30 MINUTES AFTER CON-
TACT WITH WATER. SAMPLES SnOULD BE RATED AT 16-20°C ON A NINE-POINT SCALE BY

A PANEL OF YOUNG ADULT MALES WHO NORMALLY CONSUME FRESH WHOLE MILK. FRESH
WHOLE MILK OF A COMPARABLE FAT CONTENT SHOULD ALSO BE INCLUDED IN THIS PANEL
*OR COMPARATIVE PURPOSES.

THE FOLLOWING ANALYTICAL OATA SHOU.D BE PROVIDED FOR HYORATED TEST PROOUCT
AFTER REFERENCE STORAGE PERIOUDS AND FOR REFERENCE SAMPLES OF FRESH MILK.

WATER « PERCENT BY WEIGHT
FAT - PERCENY BY WEIGHT
INSOLUBLE NONFAT SOLIOS = PERCENT BY WEIGHT

THE FOLLOWING DETERMINATIONS SHALL BE PERFORMED ON THE DRY EXPERIMENTAL PRODUCT
AT THE REFERENCE STORAGE PERIODS.

Moi1STURE

FAT (INITIAL PRODUCT ONLY)

PrROTE:N (INITIAL PRODUCT ONLY)

AsH (INITIAL PRODUCT ONLY)

FAT EXTRACTED WITH PETROLEUM ETHER

IoDINE VALUE OF FAT (INITIAL PRODUCT ONLY)
EVIDENCE OF OXIDATIVE CHANGE

EVIDENCE OF BROWNING

CALCULATED CALORIC VALUE (INITIAL PRODULF ZALY)
PER (INITIAL PRODUCT ONLY)

P Ay ~ sk aass s Sk M 2L Mg
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PROGRESS REPORTS WERE SUBMITTED AT THE END OF EACH FOUR
REPORT WiILL BE SUBMITTED 30 DAYS AFTER APPROVAL OF THe INITIAL ORAFT BY THE
GOVERNMENT. PRIOR TO THE SUBMISSION OF THE FINAL REPORT, 0.5 KG OF DRY PRO..Z,

REPRESENT ING THAT WHICH PERFORMED MOST SATISFACTORILY IN THE STORAGE PROGRAM
WAS TO BE SUBMITTED TO THE PROJECT OFFICER,

~MONTH PER1OD, A FINAL

A DiIscussion oF PROCESSING, PACKAGING AND STOR
MENDEO FORMULATION ANO PROCESSING PROCEDURE,
IS INCLUDED IN THIS RSPORT,

AGE, FLAVOR EVALUATIUNS, RECOM-
AND CONCLUSIONS AND RECOMMENOAT IONS

™ e ma B e e e e et S et
ey T S PrY | FECCE. | 1 - W gy by



TP VT T YT
v repapET— Y =

PROCESS ING

THE PROCESSING STUOY WAS COMPOSEO OF SIX SERIES OF PILOT PLANT TRIALS. SERIES
1 THROUGH 3 WERE DESIGNEO TO OEVE.OP THE FORMULA, SCREEN OIL SOURCES, ANTI=
OXIDANTS , AND EMULSIFIERS, ANO FINALIZE THE PROCESSING CONDITIONS., SERIES
THROUGH O WERE DESIGNED TO USE THE DEVELOPED FORMULATICN AND PROCESS IN CON=
JUNCTION WITH CONTROLLED STORAGE TO (1) DIFFERENTIATE BETWEEN FAT SOURCES,

(2) OEMONSTRATE THE EFFECT OF EMULSIFICATION, (3) OETERMINE THE NEED FOR
ANT10X1DANTS , (4' EVALUATE STEAM AND WATER INSTANTIZING, AND (5) EVALUATE
VARIOUS WETTING AGENTS.

THE PURPOSE OF SERIES ) WAS TO DEVELOP THE BASIC PROCESS ING PROCEDURE INCLUD ING
CONCENTRATION, HOMOGENIZATION, SPRAY DRYING, INSTANTIZING, AND SCREEN ALTERNATE .
VEGETABLE OIL SOURCES. THL FORMULA USED FOR THESE TESTS CONTAINED A SOLIDS NOT

FAT TO FAT RaT10 OF 8/2. THIS WAS DESIGNED TO YIELD A RECONSTITUTED PRODUCT AT

104 TOoTAL SOL105 AND 2.0% FAT. THE VEGETABLE OILS SELECTED WERE CONSIDERED REP-
RESENTATIVE OF COMMON OILS USED FOR THIS APPLICATION, THESE OILS INCLUDED

HvoroL ®R' (A G2° MELTING POINT COCONUT OIL), KAom:Li (a 100° MELTING PO INT

0OMESTIC 01L), AND PARAMOUNT X! (a 114° MELTING POINT HARD BUTTER).

THROUGH EXPERIENCE WITH OTHER PROOUCTS OF THIS NATURE THE FOLLOWING PROCESS ING
PROCEDUKRE WAS EMPLOYED TO PRODUCE THE INITIAL INSTANTIZED POWDER. RAW SKIM

MiLK TESTING APPROXIMATELY 8.6% TOTAL SOLIDSC WAS PREHEATED BY PLATE HEAT EX=
CHANGER TO 180°F ANO HELO FOR 15 TO 20 SECONOS PRIOR TO ENTERING THE EVAPORATOR.
THE HARRIS FALLING FILM EVAPORATOR WAS OPERATED AT 27" vacuum anp 110°F T0 120°F
TEMPERATURE. THE RESULTANT CONDENSEO SKIM MILK TESTED 36§ TOTAL SOLIDS WITH

0.3% rat3.

THE CONDENSED SKIM WAS DIVIDED INTO THREE PARTS TO ACCOMMODATE THE VEGETABLE OIL
VARIABLES. EACH VEGETABLE OIL WAS ADOEO TO 140°F CONDENSED SKIM. THIS MIXTURE
WAS RAISED TO 160°F AND HELO FOR iU MINUTES PRIOR TO HOMOGENIZATION. FOUR
HOMOGENIZATION CONDITIONS WERE CONDUCTEO ON EACH VEGETABLE OIL AND THE RESULTS
WERE MEASURED MICROSCOPICALLY'. THESE VARIABLES WERE RUM ON A 2=-STAGE CP HOMO=~
GENIZER OPERATING WITH FIRST AND SECOND STAGE PRESSURES Oof 1500 + 500, 2000 +
500, 2500 + 500, ano 3000 + 500. THESE WERE THEN PLATE COOLED TO 4O°F PRIOR TO
SPRAY DRYING. THE TEST RESULTS INDICATED THAT A FIRST “TAGE PRESSURE ofF 3000
PS1G AND A SECOND 5TAGE PS1G OF 500 GAVE THE BEST HOMOGENIZATION CONDITIONS,
TH1S LEVEL OF HOMOGENIZATION WAS EMPLOYED IN ALL FUTURE VARI|ABLES.

THE (HREE SKIM CONOENSED VEGETABLE OIL Mi*TURES WERE THEN SPRAY ORIEO IN A 6 FT,
x 4O FT. COCURRENT TOWER DRYER EMPLOYING A CYCLONE RECOVERY SYSTEM. THE FEEO
STOCK WAS PREHEATEO TO 150°F PRIOR TO THE DRYER ANO DeLavan SC-35) nozzie

1GL 100€ N-DURKEE Company, CHICAGO, ILLINOIS.

2MeTHOO OF ANALYSIS OF MiLK AND | TS PRODUCTS , MiLK INDUSTRY FOUNDATION,
WasHINGTON, D.C. 3RO €01TION, 1959, Pace 287

31810. Pace 273

Y1810, Pace 4bk

ODELAVAN MANUFACTURING COMPANY, WEST DES Moines, lowa 50265
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OPERATING AT 2500 PSIG WAS USED TO ACCOMPLISH ATOMIZATION IN THE DRYER FOR ALL
VARIABLES. THE DRYER WAS OPERATED WITH AN AVERAGE INLET TEMPERATURE OF 355°F

AND AN EXHAUST AVERAGE OF éSS‘F. THE RESULTANT POWDER WAS DRIED TO APPROXIMATELY
2.0% IR, MOISTURE CONTENT?, THE DRIED POWDER WAS COOLED IN A COCURRENT AIR
STRCAM TO AN AVERAGE TEMPCRATURE UF 100°F PRIOR TO INSTANTIZING.

THE INSTANTIZING PROCESS DEVELOPMENT WAS DIVIDED INTO WATER AND STEAM AGGLO=
MERATION FOR EACH VARIADLE. PRIOR TO AGGLOMERATION ALL DRY POWDERS WERE
PRECOND ITIONED BY BLENDING WiTH 1.0% SEeD LacTOSE(. [N THE WATER METHOD THE
PRECONDITIONED DRY POWDER WAS METERED INTO AN AIR STREAM WHICH CONVEYED THE
MATERIAL BY CONDUIT TO THE HYDRATIUN CHAAMBER WHERE IT WAS MIXED WITH APPROXI~-
MATELY 13.0% WATER CONTAINING 0.57 CENTROLENE=S LECITHING A5 A WETTING AND/OR
HYDRATION AiD. THE WATER WAS ADDED TO THF DRY POWDER AT THE OUTLET OF THE
POWDER CONVEYING CONDUIT AT THE TOP OF THE HYDRATION CHAMBER BY MEANS OF A
HIGH PRESSURE NOZZLE ARRANGEMENT. THE WET AGGLOMERATE CONTAINING THE LACTOSE
SEED CRYSTALS THEN PASSED ONTO A HOLDING BELT WITH ONE MINUTE DURATION FOR
LACTOSE CONVERS ION FROM THE HrCROUS TO ANHYDROUS FORM. TH!S STEP IS NEEDED TG
ACHIEVE AGGLOMERATES WITH DESIRABLE TEXTURE, DENSITY, ANTICAKING, LISPERSION,
AND FLAVOR CHARACTERISTICS. THE AGGLOMERATED MAT WA3 THEN CHCPPED U® BY MEANS
OF WIRE BREAK-UP WHEEL AND PASSED ONTC A TRAY DRYER FOR REDRYING. THE DRYER
WAS OPERATED AT 275 °F/240°F FOR THE FIRST AND SECOND SECTIONS RESPECTIVELY AND
ORIED THE MATERIAL TO 3.5 TO 3.8% MOISTURE CONTENT. THE DRIED PRODUCTS WERE
THEN TRAY COOLED TO APPROXIMATELY SO°F PRIOR TO EVALUATION,

THE STEAM METHOD FOR AGGLOMERAT|ON PROCEDURE EMPLOYED THE SAME BASIC EQUIPMENT
AS THAT USED FOR THE WATER INSTANTIZING METHOD; THE DIFFERENCE WAS IN THE METHOD
OF INCORPORATING THE WATER AND LECITHIN INTO THE AGGLOMERATE OUT OF THE HYDRATION
CHAMBER. |N THE STEAM CONFIGURATION THE PRECONDITIONED POWDER WAS METERED INTO
AN AIR CONVEYING CONDUIT AND THE POWDER WAS DELIVERED TO THE HYDRAT|ON CHAMBER
BY MEANS OF A CYCLONE SEPARATOR. AT THIS POINT THE POWDER WAS MIXED WITH LOW
PRESSURE SUPERHEATED STEAM AND WATER CONTAINING 2.0% LECITHIN, THE WATER-
LECITHIN MIXTURE WAS INJECTED INTO THE STEAM BY MEANS OF A HIGH PRESSURE PUMP
AND NOZZLE ARRANGEMENT SIMILAR TO THAT USED IN THE WATER~ONLY HYDRATION METHOD.
IN THIS PROCEDURE APPROXIMATELY 8.0% MOISTURE WAS ADDED YIELDING A PRODUCT OUT
OF THE HYDRATION CHAMBER CONTAINING 10.5% MOISTURE.

AS IN THE WATER HYDRATION METHOD, THE HOLDING TIME ON THE BELT WAS APPROXIMATELY
1.0 MINUTE FOR LACTOSE CONVERSION AND PRODUCT WAS REDRIED AND COOLED USING
SIMILAR CONDITIONS.

FfROM THE RESULTS OF THE FIRST PROCESSING STUDY, IT WAS CONCLUDED THAT:

1. THE BASIC PROCESS USED WOULD BE EMPLOYED FOR ALL FUTURE TESTS UNLESS
OTHERWISE STATED.

6Mcrnoos OF ANALYSIS OF MiLK AND |TS PRODUCTS, MILK INDUSTRY FOUNDATION
WASHINGTON, D.C. 3RD EDITION, 1959. PaGe 296

TEo18Le LAcTOSE, GRIND A (306). Foremost Foops, SAN FRANC1SCO, CaLIF.
BcentraL Sova Company, CHicaGo, ILLINOIS 60639
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2. STEAM aND WATER INSTANTI2iNG BOTH SEEMED FEASIBLS AT THIS TIME. THE
WATER METHOD HAD SLIGHTLY SLOWER DISPERSION WITH BETTER SURFACE
APPELARANCE. THE STEAM mI(HOD HAD SLIGHTLY BETTER DISPERS,ON, BUT
THE SURFACE AFTER 5 MINUTES HAD AN UNNATURAL FOAM,

3. THE LECITHINATION LEVEL IN THE FINISHED DRY PRODUCT AT ABout 0.05§
SEEMED ACEQUATE WITH RESPECT TO DISPCRYION AND FLAVOR CHARACTCRISTICS,

4. Tue HYDROL 92 PRODUCT HAD THE BEST DISPERSION = ABOUT 30 SECONDS.
THE KaoMet HaD U5 SecoNDs AND THE PARAMDUNT X REQUIRED 60 SECONDS.

BASED ON THE PRODUCT EVALUATION OF THIS GROUP OF TESTS, THE NEXT TESTS INCLUDED
THE FOLLOWING CHANGES.

1. PRODUCE DRY BASIC POWDER AT 3.5% MOISTURE LEVELS TO IMPROYE SOLUBILITY.

2. Use 2.0% SEED LACTOSE IN THE PREBLEND PRIOR TD INSTANTIZING TO ACHIEVE
BETTER LACTOSE CONVERSION, |N CONJUNCTION WITH THIS, aDD 0.125%
SILICON DIDXIDEZ TO THE BLENDER AS AN AID TO MIXING AND METERING IN
THE INSTANTIZING PROCESS.

3. ADJUST THE PERCENT FAT AND SDLIDS=NOT=FAT OF THE DRY POWDER TD A RATIO
THAT MORE CLDSELY MATCHES THAT DFf 2.0% FAT MILK 1IN THE USDA HanOoBOOK #8.

TH1S 1S €QuaL TO 2.0% FAT AND 11,08 SOLIDS=NOT~FAT, WHICH IN TURN YIELOS
DRY POWDER CONTAINING 15.4% rav.

SERIES 2 INCLUDED THE RECOMMENDATIONS LISTED ABOVE. |N CONJUNCTION WITH THESE,
THE ADDITIGCN DF AN EMULSIFIER IN THE MIX PREPARATION WAS TESTED; ALSO THE ADDITION
OF VARIOUS WETTING AGENTS WAS STUDIED IN THE WATER AND STEAM AGGLOMERATION PRO-
CeEsses. HyoroL 92 aND HyoroL 92 EMULSIFIZD wiTH ATMOS 150 %, A MONO~ AND DI-
GLYCERIDE, WERE USED AS THE FAT SOURCES FOR THIS SERIES. BASED AN THE

l
SUPPLIER'S RECOMMENDATIONS, ATMOS 150 WAS USED AT ThE RATE OF 7.1&% ON £ FAT
1 BASIS.

IN THESE TRIALS THE CUNDENSED SKIM MILK WAS PREPARED AS N SERIES 1 AND 10314
PRODUCTS WERE 5TANDARDIZED TO YI1ELD DRY MILK POWDER CONTAINING 15.4% rav.

1 THE SKIM CONDENSED WAS HEATED BY PLATE HEATER 10 180°F AND ADDED TO A PASTEUR-
/ 1ZING VAT, THE HYDROL 92 WAS ADDED DIRECTLY TO THE HEATED CONDENSED SKIM MILK.
THe HyoroL FR-ATMDs 150 Mrx wAs PREHEATED TO 150°F PRIOR TO ADDITION. BoTH
fets WERE MIXED THOROUGHLY FOR 10 MINUTES AND HOMOGENI1ZED AT 2500 +

500 PS1G AS THE HOMOGENIZER WOULD NOT FUNCTION AT THE DESIRZD 3000 + 500 psiG.
HOMOGEN1ZATION EFFICIENCIES WERE RATED FAIR AND GOOD RESPECTIVELY,

EacH product WAS DRIED AS BEFORE WITH RLDUCED INLET TEMPIRAMURES RANGING FROM
305° 10 330°F. THE RESULTANT DRY POWDLk HAD AN AVERAGE MO'ITURE CONTENT OF
3.0% wiTH DENSITIES RANGING FRoM 4O To U2 Grams/cc.

9SYLOID 2““, W. R. GRACE, INC., BALTIMORE, MARYLAND.

v 10¢y Bucoica, INC., WILMINGTON, DELAWARE .
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THE powders WERE INSTANTIZED WITH WATER AND STEAM AS TNY INSTANTIZING MEDIA
WITH LECITHIN, D10CTYL SODIUM SULFOSUCC INATE (DSS)", AND :OWSINATIONS OF
LECITHIN AND DSS AS THE SURFACE COATING WETTING AGENT IN EACH PXOCESS. IN THE
WATER ONLY PROCCOURE THE CALCULATED LECITHIN ANO DSS LEVLLS IN THE RECONSTITUTED
MILK WERE 0.012% AND 0.0026% RESPECTIVELY, IN THE STEA' PROCEDURE THESE WERE
0.007% LECITHIN aND 0.0024% DSS.

SERIES 2 wWAS CODED AS FOLLOWS:

- INSTAN-

Far EmuL- ANT - TIZING
Cooe SOURCE SIFIER OX1DANT METHOD  WETTING AGENT
2-4 HyoroL QR AtMos 150 --  Water  DSS
2-5 HvoroL 9@ Atmos 150 -- WATER LSS, CenvROLENE-S
2-6 HyoroL R Atmos 150 -- WATER  CENTROLENE-S
2-1 HroroL 92 -- -- STEAM 0SS
2-8 HvoroL P2 -- -- STeAM  CENTROLENE-S
2-9 HyoroL 92 -- -- Y DR DSS, CeNTROLENE-S
2-10 HroroL @ Atmos 150 -- STEAM DSS, CeNTROLENE=S
THE PERFORMANCE OF THE INSTANTIZED DRY PRODUCTS. FOR THESE TESTS WAS

EVALUATFD ACCORDING TO THE FOLLOWING PROCEDURE .Which was DESIGNED TO YIELD
FORTIFIED 2.08 FAT MILK AS STATED IN THE USDA HanpBooK #8 AND WiiLL BE USED
THROUGHOUT THE ENTIRE STUDY AS A MEANS OF STANDARDIZING TEST DATA.

1. Aoo 32.0 GM oF PowDER TO YOO ML BEAKER.

2. T2 THIS ADD 210 ML OF 60°F WATER AND MIX WITH A SPOON UNTIL
VISUALLY DISSOLVED AND RECORD RECONSTITUTION TIME IN SECONDS.

3. RESTIR AT THE END OF 2.0 MINUTES = ABOUT 10 SWIRLS OF THE SPOON,

4. wair 2=3 MINUTES AND EVALUATE SURFACE AND SCORE FLAVOR HEDONICALLY
ACCORDING TO THE FOLLOWING 9=POINT SCALE.,

1. OBJECTIONABLE 6. SLIGHTLY DESIRABLE
2. UNDESIRABLE g. Des IRABLE
g. MODERATELY UNDES IRABLE « VERY DESIRABLE
o SLIGHTLY UNDESIRABLE - 9. EXCELLENT
5« N) STRONG LIKE OR DISLIKE

"Coancnnx, AMERI1CAN CYaNaMI1D CoMPANY, PEARL RiIVER, NEW YORK.
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RESULTS OF THE SERIES 2 TESTS WIRE AS FOLLOWS:

WATER |INSTANTIZED

Cooe 2-U 2-5 2-6
Recon. Time (Sec.) Is 30 2
Foas X 1/32 in.thick U 2 1

FLAVOR 6.0 6.0 6.0

STEAM INSTANTIZED

Ceoe 2- 2-8 2-9 2-10
Recon. Time (Sec.) b5 k5 ks 20
Foam X 1/32 in, thick 2 2 2 2
FLAVOR 6.5 6.0 6.5 6.5

TO FAMILIARIZE THE EXPERT TASTE PANEL WITH THE TEST PRODUCT OF THIS STUDY, THE
VARIABLES FROM THIS SERIES WERE RECONSTITUTED TO A FAT LEVEL OF 2.0% AND COMPARED
TO MARKET 2.0% MILK. THIS STUDY 1:0ICATED THAT ALL SAMPLES WERE RELATIVELY CLOSE
TO THE CONTROL WITH RESPECT TO FLAVOR. THOSE INSTANTIZED WITH LECITHIN AND COM=-
BINATIONS OF LECITHIN AND DS3 WERE PREFERRED, WITH THE DSS SAMPLE LACKING FLAVOR
CHARACTER., THE PANEL TESTS INDICATED THAT ONLY SLIGHT REFINEMENTS WERE NEEDED

TO MATCH THE FLAVOR OF THE FRESH PRODUCT AND MOST AGREED THAT THIS WOULD PROBABLY
BE IN THE AREA 9F THE SURFACE COATING AGENTS.

AFTER EVALUATING THE DATA FROM THIS SERIES, THE FOLLOWING CONCLUSIONS AND GUIDE=-
LINES WERE DERIVED.

1. INCREASEDLACTOSE AT 2.0% SEEMED TO HEL™ LACTOSE CONVERS ION AND WiLL BE
USED IN SUCCEEDING TESTS.

2. SILICON DIOXIDE AT 0.125% A1DS BLENDING AND PRODUCT DISTRIBUTION IN THE
INSTANTIZER. THIS WilLi BE EMPLOYED IN FUTURE RUNS.

3+ LECITHINATED PRODUCT SEEMS TO HAVE THE BEST RECONSTITUTEL SURFACE
WHEN COMPAREC TO THAT MADE wiTiH DSS.

h. THE DSS SAMPLES HAD A CIEAN FLAVOR WITH IMPROVED MOUTHFEEL. |IN THE
NEXT TESTS AN INCREASED LEVEL WILL BE ATTEMPTED AS A MEANS OF |MPROVING
DISPERSION AND FLAVOR CHARACTERISTICS.

5- LECITHIN LEVEL MAY BE TOO HIGH; IN THE NEXT TESTS LECITHINS WITH LOWER
FLAVOR IDENTITIES WILL BE STUDIED.

6. COMBINATIONS OF DSS AND LECITHIN SEEM TO SHOW THE MOST POTENTIAL AS
A MEANS OF ACHIEVING DESIRED SOLUBILITY WITH MINIMUM FLAVOR DEFECTS.,

?. WATER APPEARS TO BE THE BEST METHOD OF INSTANTIZING AS THE SURFACE OF

THE RECONSTiTUTED PRODUCTS DEMONSTRATE LESS FOAMING TENDENCY, BoTw
SYSTEMS WiLL BE EVALUATED FURTHER.

10
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! 8. PRODUCT WITH THE EMULSIFIED FAT SYSTEM APPEARED TO HAVE IMPROVEO HOMO=
; GENIZATION AND SLIGHTLY BETTER DISPERSION, THERE WAS ALSO A BENEFIT TO
FLAVOR CHARACTERISTICS AND MOUTHFEEL. THIS EMULSIFIER LEVEL (7.1U4% on
A FAT BASIS) WILL BE USED FOR ALL FURTHER TESTS,

9. EFFORT SHOULD BE PLACEO ON A MEANS OF ELIMINATING THE FOAM THAT APPEARS
5 ON THE SURFACE OF THE RECONSTITUTEO PROOULT.

SERIES 3 WAS DESIGNED TO EVALUATE DIFFERENT LECITHIN SOURCES AND DSS LEVELS IN
THE INSTANTIZER, TEST ANTIOXIDANTS IN THE VEGETABLE OIL SYSTEM, SCREEN VARIOUS
FLAVOR ENHANCERS, AND RCOUCE FOAMING i THE FINISHED PRODUCT.

ALTERNATE LOW FLAVOR LECITHINS WERE OBTAINEO AND TESTS ON THE BENCH OETERMINED
THEIR USE LEVELS. THESE TESTS INDICATED THAT CENTROLENE=S, THE LECITHIN CUR=-
RENTLY BEING USED, COULD BE TASTED AT 0.02% OF THE FINISHEO MILK PRODUCT ANO

! THE NEW LECITHIN SOURCES, CENTROMIX-C12 AND CENTROPHIL 6R-CX'2, COULD BE TASTEO
; AT LEVELS OF 0.05% aN0o 0.10% ReSPECTIVELY. DSS WAS ALSO TESTEO IN MILK AT THIS
TIME ON THE BENCH ANO IT WAS DETERMINED THAT LEVELS OF 0.005% IMPARTED A BITTER

NOTE. |IN THESE TESTS IT WAS PLANNEO TO ADO THE LECITHIN SOURCES ANO DSS AT
t LEVELS SLIGHTLY BELOW THRESHOLO.

Two ANTI0X10ANTS , TENOX A13 anD Tenox h13, WERE INCORPORATEO INTO TNE OIL OF

TWO VARIABLES AT THE SUPPLIER'S RECOMMENOED LEVEL OF 0.05% OF THE TOTAL OIL
PRESENT,

IT WAS THE OBJECT OF AODITIONAL BENCH STUOIES TO INVESTIGATE THE AOOITION OF

] VARIOUS FLAVOR AOJUNCTS AS A MEANS OF UPGRAOING THE SHELF LIFE AND THE FLAVOR

) OF THE FINISHED MILK DRINK. IN THIS STUDY SALT, SUGAR, ANO VANILLIN LEVELS

WERE SCREENED ANO IT WAS DETERMINED THAT SALT AT 0.01% IN COMBINATION WITH

i SUGAR AT 0.2% ANO VANILLIN AT 0.00025% OF THE L1QUIO MILK GAVE THE APPEARANCE
OF A RICHER ENO PRODUCT. IN CONJUNCTION WITH THESE STUOIES, ALTERNATE MILK

FLAVOR SYSTEMS FROM VARIOUS SUPPLIERS WERE SCREENED. THESE DATA INOICATED

THAT THE MOST ACCEPTABLE FLAVOR WAS IMITATION MILK FLAVOR'Y aT 0.0075% oF THE

LIQUIO PROOUCT. THESE LEVELS FOR SALT, SUGAR, VANILLIN, ANO ARTIFICIAL FLAVOR

WERE INCORPORATEO INTO THIS SERIES FOR FURTHER TESTING.

L

IN AN EFFORT TO REDUCE OR MINIMIZE THE FOAM OF THE RECONSTITUTED MILK, IT was
OEC IO0EO TO STUDY THE EFFECT OF ORYER TEMPERATURE, SPRAY PRESSURE, AND PREHEAT
TEMPERATURE ON THE BULK DENSITY OF THE BASIC POWOER. THE HYPOTHESIS PROPOSED
WAS THAT A MORE OENSE BASIC POWOER SHOULD UPON INSTANTIZING YIELD A PROOUCT
WITH LESS OCCLUOED AIR ANO MORE CAPILLARY ACTION,

! THE SKItt MILK WAS CONOENSED ANO STANDAROIZED AS IN SERIES 2, TwO OIL SYSTEM

] VARIABLES WERE KEYEL OFF OF HYDROL G2 ANO ATMOS 150; ONE CONTAINED TENOX A, THE
OTHER TeNox 4. BOTH WERE PREMEATEO TO 150°F PRIOR TO MIXING WITH THE CONDENSEO
SKIM. |N BOTH CASES THE HOMOGENIZER WAS OPERATEO AT 3000 + 500 aNO YIELDEO
"VERY GOOO" HOMOGEMIZATION EFFICIENCIES PRIOR TO COOLING AND SPRAY ORYING.

T

12cenTraL Sova ComPany, CHiCAGO, ILLINOIS
IaEASTMAN CHEmicaL PRooucTs, KINGSPORT, TENNESSEE
14No, 115-20-14/AP,50.51 FirMeNICH INC., NEw YORK, NEW YORK
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AS A MEANS OF INCREASING BASIC POWDER BULK DENSITY THE ORYEN WAS OPERATED AS
IN SERILS 2 W!TH A 150°F EXHAUST TEMPERATURE; THE AVERAGE INLET TEMPERATURE

RANGED FROM 300° 1o 275°F WITH RESPECTIVE PRODUCT FEED PRESJURES OF 2500 AnD
1100 psia.

| P

AT EACH FEED PRESSURE THE PRODUCT PRENEAT TEMPERATURE WAS VARIED FROM TOCF to
150°F. THE POWDERS PRODUCED UNDER THESE CONDITIONS HAD AN AVERAGE MOISTURE
CONTENT OF h.O% AFTER COOLING, DBASED ON THESE TESTS IT WAS DETERMINED THAT

REDUCED FEEO PRESSURE AND TEMPERATURE YIELD A 10.0% INCREASE IN BASIC POWOER
OENSITY,

THE INSTANTIZING OF THESE POWOERS FOLLOWED THE WATER PROCEDURE OF SERIES 2 WITH

2.0% LACTOSE ANO 0.125% SILICON OIGXIOE AODEO. THE VARIOU> WETTING AGENTS WERE
ADOEO AT THE LEVELS PREVIOUSLY OISCUSSEO. IN THE LECITHIN VARIABLES DSS was

| COMBINED WITH LECITHINS TO AI1D IN INSTANTIZING WATER DISPERSION. THE FLAVOR

SYSTEMS WERE AOOEO TO THE BLENGER PRIOR TO INSTANTIZING.

THE FOLLOWING COOES WERE ASSIGNEDL TO THFSE PROOUCTS.,

i

3 INSTAN=
1 Fat EmuL- ANT 1= TIZING
i CooE  SOuRcE SIFIER OXIDANT METHOD VWETTING AGENT FLAVOR
; - T S -
: 3=11  HvoroL R AtMos 150 Tenox 4  Water  DSS, CenNTROMIX=C
b
3-12  HvoroL R ATMOS 150 Tenox % WaTER  DSS, CENTROPHIL 6U<CX
3-13  HyoroL ATMOS 150 Tenox 4  Water  DSS
3-14  HvoroL R ATMOS 150 TeNox A WATER  DSS
3=-15 HvoroL R ATMOS 150 Tenox A Water  DSS, CentropHiIL 6U-CX
5 3=-16  HvoroL PR Atmos 150 Tenox A Water  DSS, CentroMIx=C SUGAR, SALT,
VANILLIN
] 3-17 HvoroL R Atmos 150 Tenox A WATerR  DSS, CentROMIX-C SUGAR, SALT,

MILK FLAVOR

THESE VARIABLES WERE EVALUATEO ACCORDING TO THE PROCEDURE ESTABLISHED IN SERIES 2
AND THE RESULTS WERE AS FOLLOWS:

f Cooe 3=-17 3-12 3-13  3-14 3-15  3-16  3-17

1 Recon. Time (Sec.) 20 ! 15 30 15 15 15

; Foam X 1/32 IN.thick 4 1 2 y Y Y

4 FLAVOR 5.0 5.5 5.0 6.0 5.0 5.5 6.0

é THE FOLLOWING CONCLUSIONS AND OBJECTIVES FOR FUTURE TESTS WERE OERIVED FROM THIS
F SERIES,

4 1. THE VARIATION IN BASIC SPRAY DRYING CONDITIONS HAS NOT REOUCEO THE AMOUNT
¥ OF SURFACE FOAM AFTER RECONSTITUTION. [N THE NEXT TESTS VACUUM TREATMENT

OF THE LIQUIO MIX PRIOR TO HOMOGENIZATIIN AND SPRAY ORYING WILL BE EMPLOYEO
AS A MEANS OF MINIMIZING THE FOAM,

12
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2. THE INCREASED DSS LEVEL, .OO4% OF THE FINISHED MILK DRINK, IS TOO HIGH.
WHEN TASTEO, A SLIGHTLY BITTER FLAVOR WAS DETECTEO. FUTURE RUNS WILL
iNcLuDE 0.003%.

3. CENTROPHIL 6YCX LECITHIN TXMIBITED BLTTER OISPERSION AND FLAVER CHAR=
ACTERISTICS WHEN COMPARED TO THE CENTROMIX~C LECITHIN, FUTUR. TESTS WiLL
INCLUDE A COMPARISON OF CENTROPHIL 64=CX AND CENTROLENE=S.

h. FLAVOR STUDIES DIO NDT INDICATE ANY OIFFERENCE BETWEEN THE TWO ANT|=
DX IDANTS STUDIED. BOTH WiLL BE EVALUATED FURTHER TO DETERMINE THE
MATERIAL DF PREFERENCE.

5. THE TWO products CONTAINING FLAVOR ADOITIVES WERE TASTED BY A LIMITEO
TASTE PANEL. THESE RESULTS INDICATED THAT THE PRODUCTS WERE COMPARABLE
TO THE BENCH SAMPLES. THEY WERE BOTH CONSIDERED A SLIGHT IMPROVEMENT
WHEN COMPARED TD THE CONTROL WITH RICHER FLAVOR CHARACTERISTICS.,
VARIATION OF THIS FLAVDR SYSTEM WILL BE INCORPORATED INTO FUTURE
VARIABLES AND PLACED ON STORAGE. BASED ON WDRK WITH NONFAT DRY MILK,
FLAVOR ADJUNCTS CAN PROLONG THE SHELF LIFE OF DRY MILK PRODUCTS.

SERIES 4 WAS OESIGNED TO EVALUATE VACUUM TREATMENT OF THE CONOENSED SKIM PRIOR
TO HOMOGENIZATION AS A MEANS OF MINIMIZING THE SURFACE FOAM OF THE RECONSTITUTED
PROOUCTS. |N CONJUNCTION WITH THIS THE HYOROL 92, KAOMEL, AND PARAMOUNT X WERE
RE=EVALUATED WITH RESPECT TO THE CHANGES IN THE WATER INSTANTIZED PROCEOURE.
REPRESENTATIVE SAMPLES OF EACH VARIABLE WERE PACKAGED ACCORDING TO THE GUIDE=-
LINES SET FORTH IN THE ORIGINAL PROPDSAL AND PLACED ON CONTROLLEO STORAGE AT
18°, 28°, anp 38°C To STUDY PRODUCT STABILITY.

ThE SKIM MILK WAS CONDENSED AS BEFORE AND THE FAT WAS ADDED AT A LEVEL TO YIELD
2.0% FAT WHEN RECONSTITUTED. FOR EACH FAT VARIABLE THE CONOENSED SKIM AND
VEGETABLE DIL WERE BOTH PREKEATED TO 150°F PRIOR TO MIXING, THESE MIXTURES WERE
THEN HEATED TO 165-177°F AND FLASHED INTO A VACUUM CHAMBER OPERATING AT 12" 7O
14" vacuum ano 145° 1D 150°F. AFTER THE VACUUM TREATMENT, ALL MIXES WERE HA+D~
GENIZED AT 3000 + 500 PSIG AND COOLED PRIOR TO SPRAY ORYING. THE HOMOGENIZATION
EFFICIENC 1IES WERE GODD FOR HYDROL 92, FAIR FOGR KADMEL, AND POOR FOR PARAMOUNT X.
THIS VARIATION WAS PROBABLY CAUSED BY INADEQUATE PROOUCT SUPPLY FROM THE VACUUM
CHAMBER TO THE HOMOGEN{I2ER AND WATER DILUTION,

THESE MIXES WERE SPRAY DRIED WITHOUT PREHEAT AT 2500 PS1G USING A SC=35 NozzLE.
THE DRYER WAS DPERATED WITH 150°F EXHAUST TEMPERATURE AND THE INLET VARIED 320°
TO 340°F. THE RESULTANT DRY BASIC POWDERS HAD AN AVERAGE MOISTURE CONTENT OF
4,28 AND ExHIBITED A 20% INCREASE IN BULK OENSITY OVER PREVIOUSLY DRIEO PROOUCTS.

WATER INSTANTIZING WITH VARIOUS WETTING AGENTS AT REDUCEO LEVELS WAS USEO IN
THESE TESTS. THE DSS wAS AT A LEVEL EQUAL TO 0.003% OF THE RECONSTITUTEO
FINISHED PRODUCT. THE CENTROLENE S AND CENTROPHIL 64-CX WERE ADOEO TO YIELD

A FINISHED MILK DRINK CONTAINING 0.009% ANO 0.02% RESPECYIVELY. THE MOISTURE
CONTENT OF THE INSTANTIZEO PRODUCT RANGED FROM 3.2 To 3.88 aAND THE AvERAGE BULK
OENSITY Was .23 em/cc,
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THE FOLLOWING CODES WERE ASS IGNED TO SERIES U4,
INSTAN=

1 Far EmuL- ANT = TIZING
] Coot Sounce SIFIER OX {DANT ME11HoD WETTING AGENT

4-18 HvoroL @R - .- WATER CENTROLENE=S

k.19 KAOMEL - -- WATER CENYROLENE=S

h-20 PARAMOUNT X -- -- WATER CENTROLENE=S

4-21 PARAMOUNT X == -- WATER PSS, CENTROPKIL 64-CX

h-22 KAOMEL -- - WATER DSS, CeNTROPHIL 64=CX
] h-23 HvoroL @R - - WATER DSS, CenTRoPHIL 6L-CX
1 b-24 HvoroL R -- -- W TER 0SS

THESE PRODUCTS WERE EVALUATED FOLLOWING THE PROCEDURE DESCRIBED PREVIOUS..Y.

Cooe 418 U419 420 421  h-22 423 424

RecoN. TiMe (Sec.) 60 60 30 30 60 90 b5 \
Foam x 1/32 in.thick 2 2 2 2 2 2 2

FLAVOR 60 A, 6.0 5.5% 6,00 6.0 6.0

1.

*SLIGHT LECITHIN FLAVOR DETLCTED.

FROM THESE DATA I!T Vﬁs CONCLUDED THAT:

THE VACUUM TREATMENT SEEMED TO HELP THE FOAMING CHARACTERISTIC OF THE ¢
RECONSTITUTED PRODUCT. THE FOAM WAS NOT ELIMINATED BUT WAS CuT
APPROX!MATELY IN HALF. ALL FUTURE VARIABLES WILL INCLUDE THIS STEP

IN PROCESSING.

AFTER INSTANTIZING, THE CENTROPHIL 64=CX GROUP EXHIBITE~ _OMPARABLE
WETTING CHARACTERISTICS WHEN COMPARED TO THE CENTROLENE=S GROUP WITH

THE CENTROLENE=S GROUP HAVING SUPERIOR FLAYOR CHARACTERISTICS. FOR
THESE REASONS IT WAS DECIDED TO USE THE CENTROLENE=S LECITHIN IN ALL
FUTURE LECITHINIZATION VARIABLES AT 0.009% OF THE RECONSTITUTED PRODUCT.

DSS AT 0.003% OF THE RECONST:TUTED PRODUCT DEMONSTRATED FAIR DISPERSION
CHARACTERISTICS WITH THE ABSENCE OF A BITTER AFTERTASTE. THIS LEVEL
WILL BE USED IN THE REMAINING VARIABLES OF THIS STUDY.

THE VARIOUS O!LS DID NOT EXHIBIT ANY DEFINITE TRENDS WITH RESPECT TO
DISPERSION AND FLAVOR., IN ALL CASES THESE CHARACTERISTICS WERE CON=
SIDERED ACCEPTABLE., TNCRCFORC, ALL SOURCE3 WILL BE INCLUDED IN THE
CONTROLLED SHELF LIFE STUDY.
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SERIES 5 wAS DESIGNED TO EVALUATE AN OIL SYSTEM ofF HyproL 9@ AND ATMOs 150 wiTH
AND WITHOUT ANTIOXIDANTS. ATMOS 150 ADDED AT T.14% OF THE OIL wAs USED IN ALL
SUBSEQUENT VARIABLES AS PRECEDING STUDIES INDICATED IMPROVED HOMOGENIZATION AND
DRY INSTANT POWDER RECONSTITUTION WITH THE ADDITION OF THIS SURFACTANT. THE OTHER
TWO CONTAINED TENOX A AND TENOX 4 AT 0.05% OF THE FAT. EACH OF THE BASIC POWDER
VARIABLES WAS INSTANTIZED WITH WATER CONTAINING DSS ONLY AND A COMBINATION OF

DSS AND LECITHIN. IN BDTH SERIES ThE DSS wWAS ADDED AT A RATE TO YIELD A RECON=
STITUTED PRODUCT CONTAINING 0.003% DSS. THE LECITHIN WAS \DDED TO ACHIEVE 0.009%
DF THE RECONSTITUTED PRODUCT.

THE SKIM MILK WAS CONDENSED AS BEFORE AND THE OIL VARIABLES WERE STANDARDIZED

TO v1eLd 2.0% OIL IN THE RECONSTITUTED PRODUCT. THE VARIABLES WERE PROCESSED

AND VACUUM TREATED ACCORDING TO THE PROCEDURE OUTLINED IN SERIES & wiTH ALL O1IL
COMPONENTS BE ING PREHEATED TO 150°F PRIOR TO ADDITION., A CONSTANT FEED RATE WAS
PROVIDED TO THE HOMDGENIZER BY BF.EAKING THE VACUUM IN THE VACUUM CHAMBER AFTER

ALL PRODUCT HAD PASSED INTO THE CHAMBER AND WATER DILUTION WAS RESOLVED BY NOT
SWITCHING TD WATER BETWEEN VARIABLES. TO SEGREGATE THE LOTS EXCESS PRODUCT WAS
RUN WITH MIXTURES BEING DISCARDED. THIS PROCEDURE YIELDED EXCELLENT HOMOGENI =
ZATION FDR ALL VARIABLES. THESE WERE THEN COOLED TO HO°F AND SPRAY DRIED ACCORD ING
TO THE CONDITIONS IN THE PRECEDING TESTS. THE DRYER INLET TEMPERATURE RANGED FROM
330 10 355°F WITH AN AVERAGE EXHAUST TEMPERATURE OF 145°F. THE BASIC POWDER HAD
AN AVERAGE MOISTURE CONTENT OF 4.5% wiTH o DENsITY oF 0.61 amM/cc

THE VARIABLES WERE WATER INSTANTIZED ACCORDING TO THE METHOD DESCRIBED IN SERIES 1
USING THE WETTING AGENTS AND LEVELS DISCUSSED ABOVE. THE INSTANTIZED POWDERS WERE
ORIED TO MOISTURE CONTENTS RANGING FROM 3.N TO 3.85 WITH AN AVERAGE BULK DENSITY
oF 0.25 am/cc.

THE FOLLOWING CODES WERE ASSIGNED TO SERIES 5.

INSTAN=
Far EmuL- ANT |- TIZING

Cooe SOURCE SIFIER OX IDANT MeTHOD WETTING AGENT
5=-25 HyoroL 9 ATtmps 150 -- WATER DSS

5-26 HyoroL PR Atmos 150 Tenox A WATER DSS

5-27 HvoroL R ATmMos 150 Tenox U WATER DSS

5-28 HyoroL 2 Atmos 150 Tenox 4 WATER DSS, CENTROLENE-S
5-29 Hyorot @R Atmos 150 ENOX A WATER DSS, CENTROLENE=S
5-30 HroroL PR Atmps 150 -- WATER 0S5, CENTROLENE-S

ALL VARIABLES WERE RECONSTITUTED AND EVALUATED ACCORDING TO THE PROCEDURE IN
SERIES 2 WITH THE FOLLOWING RESULTS.

Cooe 5-25 5 6 527 5-28 5-29 5=30
RecoN. TiMe (Sec.) 30 30 30 I5 30 30
Foam x 1/32 iN.nicy 2 2 2 2 2 2
FLAVOR 6.0 6.0 5.0 6.0 6.0* 6.0*

*VERY SLIGHT LECITHIN ~LAVOR WAS NOTED.
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THE FOLLOWING COMMENTS AND DIRECTIONS WERE INDICATED FROM THESE TI8TS.,
Yo ALL SAMPLES HAD QOOD DISPCRSION AND ARCCONSTITUTION CHARACTERISTICS,

2. THE LECITHIN LEVEL I8 STIL. BLIGHTLY HIGH AND A RCOUCED LEVEL WAS
INDICAYED FOR THC NUXT TLuTS,

3+ THE PRODUCTS INSTANTIZED WITH DSS ALONE HAD SLIGHTLY SUPERIOR FLAVOR,
4. No FLAVOR OIFFERENCE WAS OETECTEO BETWEEN THI ANTIOXIDANTS USED.

BASEO ON THIS AND THE RECOMMENOATION OF THE “UPPLIER, TENOX A 18
THE ANTIOXIOANT OF CHMOICE ANO WILL BE USED IN TWE REMAINING TESTS.

SERIES 6 wAS DESIGNED TO RE~EVALUAYE YHE THREE VEGETABLE OIL SOURCES IN COM=

BINATION WITH OTHER PREVIOUSLY OETERMINEO OPTIMUM CONDITIONS; THESE CONOITIONS
INCLUDEO EMULSIFJER TYPE AND LEVEL, ANTIOXIDANT TYPE ANO LEVEL, AS WELL AS THE
SOURCE AND LEVEL OF WETTING AGENTS. THE HYCROL 92 GROUP INCLUDEO TWO FLAVOR
SYSTEMS ESTABLISHEO IN SERIES 3. THESE VARIABLES WERE PROCZISSED ACCOROING TO
THE METHOD ESTABLISHEO IN SERIES U AND 5 AND WERE STANOAROIZEO TO BE COMPARABLE
70 2.08 MARKET MILK.

THe AtMos 150 AND TENOX A WERE ADDED AT 7.1h£ AND 0.05% OF EACH OIL SYSTEM |
RESPECTIVELY., THE BASIC DRYER WAS UPERATED WITHOUT PREMEATING THE FEED STOCK; l
THE INLET TEMPERATURE RANGED FROM 360 TO 370“F MAINTAINING AN AVERAGE EXWAUST

TEMPERATURE AT 180°F, THE ORY POWDER HAD MO ISTURE CONTENTS RANGING FROM 3.4

10 3.8% AND AN AVERAGE BULK DENSITY OF 059 GM/CC. THESE VARIABLES WERE STEAM

ANO WATER INSTANTIZEO ACCOROING TO THE ESTABLISHEO PROCED (€ wiTH 2,08 SEED

LACTOSE aND 0.125% SILICON DIOXIOE PREBLENDED INTO ALL PRODUCTS PRIOR TD

INSTANTIZING.,

THE HvorOL 92 GROUP WAS SUB=DIVIDED TO PROVIDE THREL FLAVOR VARIABL:S AS WELL
AS THE CONTROL.

6-33 Nc FLAVOR
6-40 Aooeo 0.01% sucar, 0.2% saLt, 0.00025% VANILLIN, 1.3% SODIUM CASEINATE

6-h1 Apoeo 0.01% suGar, 0.2% saLt, 0.0075% IMITATION MILK FLAVOR,
1.3% SODIUM CASEINATE

6-42 Aooto 0.01% sucar, 0.2% saLt, 0.000125% vaniLLIN, 0.00375% IMITATION
MILK FLAVOR, 1.3% SODIUM CASEINATE

IN B, TH THE STEAM AND WATER INSTANTIZING PROCEOURES THE DSS WAS ADDED AT A LEVEL
COMPARAOLE TO 0.003% OF THE RCCONSTITUTCO PRODUCT ANO THE LECITHIN WAS ADDED
ACCORD INGLY AT 0.007%.

THE VET MOISTURES DURING AGGLOMERATION RANGEO FROM 14,0 To 16.0% AND ALL PRODUCTS

VERL REORIED TO AN AVCRAGE MOISTURE CONTENT OF 3.5% WiTH A DENSITY OF 0,25 am/cc
FOR THE WATER PROCEDURE AND 0.21 GM/CC FOR THE STEAM.
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THE FOLLOWING CODES WERE ASSIGNED TO SERIES 6.

INSTAN=

Fat EmuL- ANT ) = TIZING
Coor  Sounrcet SIFIEN OXIDANT  MeTHOD WETTING AGENT FLavor
6-31  Hvoror R ATMos 150 Tenox A Watem  [DSS
6-32  HvoroL R ATMOS 150 Tenox A WATER  CENTROLENE=S
6-33  HvoroL R ATmMOs 150 TeNox A WATER DSS, CENTROLENE=S
6-34  HvoroL R ATMos 150 Tenox A STEAM  CENTROLENE=S
6-35 HroroL R Atmos 150 Tenox A SteaM  DSS, CENTROLENE=S
6-36  KaoMEeL ATMos 150 TeNox A  WATER  CENTROLENE-S
6-37  KaoMeL ATMos 150 Tenox A WATER  DSS, CENTROLENE=S

6-38  PaRAMOUNT X  ATMos 150 TeNox A WATER CENTROLENE=S

6-39 ParAMOUNT X  AtMos 150 Tenox A WATER  DSS, CENTROLENE=S

6-40 HvoroL R ATMos 150 Tenox A WATER DSS, CENTROLENE~S  SUGAR, SALT,
VANILLIN

6-41  HvoroL R ATMos 150 Tenox A WATER DSS, CENTROLENE=S  SUGAR, SALT,
MILK FLAVOR

6-42  HvoroL R AtMos 150  Tenox A WATER  DSS, CENTROLENE=S  SUGAR, SALT,
VANILLIN,

MIiLK FLAVOR

ALL VARIABLES WERE RECONST{TUTED AND EVALUATED ACCORDING TO THE ESTABLISHED
PROCEDURE WITH THE FOLLOWING RESULTS.

Coot 6-31 6-32 6-33 6-34 6-35 6-36 6-37 6-38 6-39 6-40 6-U41 6-k2
Recon.Time (Sec.) 20 20 20 15 15 40 20 13.0 20 20 15 15
Foam x 1/32 nathkod 4 4 270 27 4 ) ; 2 2 2

FLAVOR 6.0 6. 6.0 4.5 5.5 4.0 4.5 5.0 5.5 5.0 5.0 5.5

17,
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PACKAGING AND STORAGE

REPRESENTAT IVE QUANTITIES OF ALL SERIES 4, 5, ano 6 VARIABLES WEREC PACKAQLD AT
1.0 ATMOSPACRE USING THE AMCRICAN CAN OXYGEN SCAVENGER BOUECH SYSTEM AND THE
CHAMPION INC, STANDARO VACUUM POUCH. THEST WERE PLACED ON CONTROLLED STORACE
at 18°, 28°%, an0o 38°C ror PRODUCT STABILITY STUDIES,

AMERICAN CAN POUCH STOCK STRUCTURE (MARAFLEX TF) CONSISTED OF POLYESTER, FOIL,

SURLYN, OXYGEN SCAVENGER, AND SURLYN!Z, THE CHAMPION POUCH STRUCTURE WAS SIMILAR

WITHOUT THE SCAVENGER. BOTH MATERIALS WERE DES IGNED TO HAVE GOOD STRUCTURAL

PROTECTION WITH VERY LOW GAS MIGRAT!ON AND LIGHT PENETRATION. THE AMERICAN CAN

SYSTEM WAS CHOSEN FOR THE MAJU? PORTION OF THE STUUIES AS IT HAD THE ADDED

BENEFIT OF THE OXYGEN SCAVENGER. THIS FOUCH MEA'*‘RfD 6 IN. BY 9.5 IN. AND was )
FILLED WITH 10U GRAMS OF DRY POWCER., THE POUCH WAS THEN SEALED ON A Top-Vac

MACHINE WITH THE FOLLOWING CYCLE.

1. EVACUATE SEALING CHAMBER TO 27 IN. VACUUM.
4 2. BACK FLUSH WIfH A MiXTURE OF Q2% NITROGEN AND 8% MYGROGEN TO REMOVE
RES IDUAL OXYGEN AND ACT!VATE OXYGEN SCAVENGER.
3+ EVACUATE SECONL TIME 10 27 IN. VACUUM,
1 4. SEAL ELECTRONICALLY.
5. RELEASE VACUUM AND REMOVE SEALED POI":M,

THE CHAMPION POUCHES WERE USEN PRiMARILY /48 A CONTROL TO DETERMINE THE NEEO OF
AN OXYGEN SCAVENGER. THEY MF/SUREO 6,75 ,iN BY 10.75 IN. AND CONTAINEO 100 GRAMS
i OF POWDER AND WERE SEALEO ACIOKRDING TO THE SAME PRO..EOURE WITHOUT HYDROGEN IN

1 THE BACK FLUSH GAS.

THE STORED PRODUCT WAS USED TO MONITOR THE PHYSICAL AND FLAVOR CHARACTERISTICS
OF THE FINISHED PRODUCT IN COMPLIANCE WITH THE OBJECTIVES CF THE PROJECT. THESE
TESTS INCLUDED:

Mo 1STURE

3 FAT (INITIAL PRODUCT ONLY)

PROTEIN (INITIAL PRODUCT ONLY)

AsH (INITIAL PRODUCT GNLY)

: FAT EXTRACTED WITH FETROLEUM ETHER

[ lODINE VALUE OF FAT (INITiAL PRODUCT ONLY)

; EVIOENCE OF OXIDATION

? EVIDENCE OF BROWNING

CALCULATED CALORIC VALUE {ENITIAL PRODUCT ONLY)
PER (INITIAL PRODUCT ONLY)

IN ADDITION TO THE REQUIRED TESTS AND AS DETERMINED BY PREVICUS PRODUCT EVALUATIONS,
DRY PRODUCT CAKING, RFCONSTITUTION QUALITIES, FLAVOR, AND FOAMING TRENDS VERE
STUDIED AT MONTHLY INTERVALS, .

PRODUCT SAMPLES FROM SERIES 6 WERE USED FOR ALL ANALYTICAL AND PHYSICAL EVALUA=
TIONS WITH SENIES h AND 5 USED FOR ADDITIONAL DATA N THE AREA OF MO ISTURE CONTENT,

BROWNING, FLAVOR, CAKING, RECONSTITUTION, AND FOAMING, TasLe 1 SHOWS PR ODUCT
COMPOSITION OF ALL SAMPLES INCLUDED IN THE STORAGE AND FLAVOR STUDIES.

'5Ancaucnu CAN COMPANY BULLETIN: THE OXYGEN SCAVANGER LAMINATE
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TABLE 1
SAMPLE CODE IDENTIFICATION

INSTAN-
Fat EmMuL- ANT |- TIZING :

Cooe  Source SIFIER OX10ANT  METHOO WETTING AGENT Fravor

4-18  HvoroL @ - - WATER  CENTROLENE~S

4-19  Kaomer -- -- WATER  CENTROLENE=S

4-20  ParamounT X -- - WATER  CENTROLENE-S

k<21 Pamramount X - - WATER  DSS, CenTROPHIL 64-CX
f 4-22  Kaomer -- -- WATER  DSS, CenTroPHiIL 6U-CX
:. 4-23  HvoroL @@ -- -- WATER 0SS, CENTROPHIL 6U-CX
; 4-24  HvoroL @ -- - WATER  DSS
i 5-25 HvoroL 2 Atmos 150 -- Water 0SS
g 5-26  HvoroL Q2 ATMOS 150 TeNox A Water  DSS

5-27 HvoroL R Atmos 150 Tenox 4  water  DSS
3 5-28 HvoroL R AtMos 150 Tenox 4  Water  DSS, CenrroLenE=S
; 5-29 HvoroL R AtMas 150  Tenox A WATER  DSS, CENTROLENE=S

5-30  HvoroL @@ Atmos 150 -- WATER  DSS, CENTROLENE=S

6-31  HvoroL R Atmos 150 TeNox A Water  DSS

6-32  HvorolL @ AtMos 150 TeNox A WATER  CENTHOLENE=S

6-33 HvoroL R AtMos 150  Tenox A Water  DSS, CENTROLENE-S
6-34  HvoroL @ ATMOS 150 TeNox A STEAM  CENTROLENE<S

6-35 HvoroL 9@ AtMos 150  Tenox A Steam  DSS, CENTROLENE=S
6-36  Kaomer ATMOS 150 TeNox A WATER CENTROLENE<S

6-37  Kaomer AtMos 150  Tenox A WATER 0SS, CENTROLENE-S

6-38  ParaMOUNT X  ATMos 150 TeNox A WATER  CENTROLENE-S

6-39  PARAMOUNT X  ATMos 150 TeNox A WATER (0SS, CENTROLENE=S

6-40  HvoroL R® ATMos 150 TeNox A WATER DSS, CENTROLENE=3  SuGAR, SALT,
VANILLIN
' 6-41  HvoroL @ ATMOs 150  Tenox A WATER  DSS, CENTROLENE-S SuGaR, SALT,
MILK FLAVOR
6-42  HroroL R ATMOS 150  TemMox A WWTER  DSS, CENTROLENE=S SLGAR, saLT,
VANILLIN,

19. MILK FLAVOR

. ey .
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THE MOISTURE CONTENT OF THE DRY PRODUCTS WAS DETEAMINED BY JOLUENE DISTI-LATION'S,
THE INITIAL AND FINAL MOISTURE CONTENTS OF BOTH POUCH systens At 18°, 28°, ano
38°C Have BEEN INCLUDED IN TABLE 2 BELOW.

TABLE 2
MOISTURE CONTENT INITIALLY AND AT THE END OF 9 MONTHS ' CONTROLLED STORAGE

------ OTH MONTH = = = = = =
AMERICAN CAN CHAMP ION
Cooe INITIAL 15° 28°  308° g% 28° 38°
4-19 k.0 R TS R
4..20 h.g 4.6 h.g b4
4-21 2. 3.8 g. 'R
4-22 2 3.2 I R
h-zg 4.3 O 4o 4.
-2 .1 Yoo 3.8 L.
525 3.6 3.6 3.6 3.Z 3.b 3'é 3.%
5-26 .0 3.9 3.9 3. 3.3 3.8 3.
52 3.1 3.2 3.2 3.4 2. 3.2 3.2
5-2 3.2 3.6 3.2 3.4 3.6 3.4 3.0
5-29 3.6 3.6 3.0 3.3 3.2 3.6 3.4
=30 3.4 3.8 4.0 3.3 3.4 3.7 3.2
‘31 307 308 3.6 307 306 .8 306
6-32 3+9 3.3 3.5 - 3.3 3.6 3~2
6-33 3.3 3.7 3.2 3.6 3.3 3.6 3.
6-3 3. 3.9 3.4 3.7 3.8 34 35
6-35 3.3 3.2 3.6 3.7 3.6 3.3 3.3
6-36 3.5 3.6 3-2 35 3.9 3.3 395
5-3§ 3.7 3.8 3.6 3.7 3.6 3.5 3.2
2-39 g.u ﬁ.g g.h 3.7 3.2 - 3.2
- ! : . . R I .
6-20 3.3 3.2 3.3 3.3 3.4 3.2 %.3
6-1 3.2 3.4 3.4 3.9 3.5 3.6 3.2
6-k2 3. 3.2 3.6 == 3.6 -- 3.7

THESE ODATA WOULD INDICATE THAT MOISTURE PICKUP DURING THE SHELF LIFE STUDY WAS
MINIMAL AND THAT BO~H POUCH CONSTRUCTIONS AFFOKDED ADEQUATE PROTECTION. ADDI=
TIONAL DATA ON MOISTURE STABILITY ON A QUARTERLY BASIS ARE INCLUDED AS PART OF
THE INFORMATHON GIVEN IN THE GENERAL TASTE PANEL STUDY.

THE FAT CONTENT OF THE DRY POWDERS WAS DETERMINED BY THE MOJONNIER Mcruool7.
THE TESTS INDICATED THAT ALL PRODUCTS WERE WITHIN THE DESIGN OF THE PROJECT.
THESE DATA ARE LOCATED IN TaBLE

16Mt:'rnoos OF ANALYSIS OF MILK AND 1TS PrODUCTS, MiLK INDUSTRY FOUNDATION,
WasningToN, D.C. 3ro EDITION, 1959. Pages 302-3.
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THE FRCC FAT WAS DETCAMINEO BY CXTRACTION WITH PCTROLIUM CTHER AND INIT(AL
RESULTS ARC INCLUDED IN TABLES 3 AND 4. THis TEST WAS ALSO RUN AT THL CND OF
THE G=MONTH CONTROLLED STORAGL AT ALL TEMPCRATURES 2ND TABLE 3 INDICATES THAT
THERE WERE ONLY SLIGHT CHANGES IN FAT MIGRATION WITA RCSPECT TO ANY OF THE
STUDIED VARIABLED: THESE VARIATIONS ARE IN ALL PROBABILITY WITHIN THE ACCURACY
OF THE TECST, ‘

E
E

TABLE 3
FREE_FAT INITIALLY AND AT THE END OF 9 MONTHS' CONTROLLED STORAGE

= «9TH MONTH= = = =

1 Cooe INITIAL 18«¢ 28« 38+

t

F 6-31 6.19 - 5.0 --
6-%2 5.87 5.61 5.28 --
6-3 6. 03 -- 5.62  --
6-3 7.7 6.61  6.94 7.22
6-35 . 6.29 6.82 1.3
632 Ly S48 537 9.3
6-3 5.32 5.63 5.7& 6.31
6-3 240 517 Z-Sg 2.5
6-32 5 32 2.83 58 6.20
6' nu 6-23 5071

b 6‘1‘1 007 5069 5- 5-%

’ 6-l2 6.75 5.8 5.88 --

THE PROTEIN CONTENT OF THE DRY POWDERS WAS DETERMINED BY AOAC MeTHoD 16.150.
] THESE DATA LOCATED IN TABLE 4 WOULD INDICATE THAT ALL PROD’CTS HAVE ACCEPTABLE
PROTEIN LEVELS.

THE ASH CONTENT OF THE DRY POWDER WAS DETERMINED BY AOAC METHOD 16.153. THese
DATA LOCATED IN TABLE U CAN BE CONSIDERED TYPICAL FOR A MILK PRODUCT IN THIS
CATEGORY.

p THE CALCULATED CALORIC VAIUE WAS DETERMINED BY THE ATWATER METHOD IN WHICH PRO=-
] TEIN AND CARBOHYDRATE ARE ASSIGNED A VALUE OF 4 AND FAT IS GIVEN A VALUE OF 9.
THE CALOKIC CONTENT IS SHOWN IN TaBLE 4,

3 ) PROTEIN, ASH, AND CALORIS VALUES ARE CONSIDERED COMPARABLE TO THAT OF FORTIFIED
: 2% MiLK AS IT APPEARS 1) THE USDA Hanosoox #8.

THE 10DINE VALUE FOR EACH OF THE FAT SYSTEMS WAS CONDUCTED USING ADAC METHOD
28.019; RESULTS ARE ILLUSTRATED IN TABLE Y. THESE VALUES INDICATE A MYCH
HIGHER DEGREE OF UNSATURATION N THE DOMESTIC OiL (KAOMEL) THAN IN EITHER THE
cocoNuT oiL (HYoRoL G2) OR THE PALM KERNEL OiL (PARAMOUNT X)}. THis wouLD
FURTHER INDICATE THAT THE DOMESTIC OIL SYSTEM SHOULD BE LESS STABLE ON STORAGE.

it e e i b S R e =t s I8
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THE PROTEIN EFFICIENCY RAEIO STUOIES FOR SELECTED STORED JARIABLES WERE CONOUCTEO
B8Y AN OUTSIDE LABORATORY'V, THESE TESTS WERE OESIGNEO TO DEMONSTRATE THE OIf-
FERENCES BETWEEN FAT SOURCE AND PROCESSING CONDITIOMS, THE RESULTS ADJUSTEO TO
STANDARD 2.5 CASEIN ARE IN TABLE 4 AND INDICATE AN ACCEPTABLE PER FOR ALL VAR|ABLES.

TABLE U

INITIAL PRODUCT COMPOS ITION

% % % o
g FREE MoisT- Pro-  CaRreO- q I Catvares/
Coote Fav Fat URE TEIN KYORATE  AsH VaiLve 100 Gm~ PER
6-31 15.80 6.1 2 29.42  43.97 .10 4,86 436 2.38
6-%2 1%.81 5.8? %. 23.10 Y .27 Z.gh 4.89 hgo 2.%
6-33 15.86 6.02 3.94  29.22 4402 6.9 u.g1 436 2.5
6-3 15.68 1.7 3.84 29.14  B4.34  7.00 4.87 U35 --
6-35  15.87 7.2& 3.50 29.36 4425 7.0 .09 437 2.27
6-36 15.19 5. 2 3.46 29.28 44.89  7.09 us.zé 435 2.U5
6-3g 15.]9 5.3 3,74  29.%0 uh.og 7.00 45.h9 U436 --
6-3 15.17  5.06 3.36 29.54 4.7 1.15 1,12 W13 2.4y
6-39  16.02 5.32 3.6  29.18 422 2.11 b.30 U3 --
6-b0 15,25 6.3 3.84 28.61  U5.Mo .90 5.18 h3g 2.47
6-41 15.30 6.07 3.66 29.z22 uh.8 Z.oo z.go 43 =
6-42 15.22 6.79 3.60 28.93 44,48 T7 Q9 U35 --

*BY DIFFERENCE

THE EVIDENCE OF OXIDATIVE AND BROWNING CHANGES WAS DETERMINED ORGANOLEPTICALLY
AND VISUALLY T;ITIALLY AND AT MONTHLY INTERVALS FOR ALL PROOUCTS ON CONTROLLED
STORAGE. EVIDENCE OF OXIDATIDN WAS EVALUATED IN THE ORY FORM BY SMELLING THE
PRODUCT AND RATING |ITS FRESHNESS. THE SAMPLE WAS THEN RECONSTITUTED AND TASTED.
EvIDENCE DF BROWNING WAS DETERMINED BY DBSERVING BOTH THE ORY AND LIQUID PRO-
DUCTS UNDER "NATURAL" TYPE FLUORESCENT LIGHTING. THIS METHOD WAS CHOSEN AS
COLORIMETRIC METHOOS IN PAST EXPERIENCE HAVE NOT BEEN ACCURATE ENOUGH TO PICK

UP SUBTLE DIFFERENCES. THESE TESTS INDICATEO THAT NO OXIDATION OR BROWNING

WAS PRESENT INITIALLY, DURING, OR AT THE ENO OF THE CONTROLLEO STORAGE PERIOD.
THiS WAS TRUE FOR BOTH POUCH SYSTEMS AT ALL STORAGE TEMPERATURES.

'8Rosnca-Hlxso~ LABORATORIES, CHICAGO, ILLINOIS
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DRY PRODUCT CAKING CXISTEO TO SOME EXTENT IN ALL STOR[O PRODUCTS AS STORAGE
STUDIES PROMRESSEO. THIS WAS OBSERVEO IN ABOUT THE SIXTH MONTH OF STORAGE. AS
CAN BE NOTED IN TABLE 5, THE CAKING INCREASED N INTENSITY WITH B TH TIME ANO
TEMPERATURE. THE CONOITION APPEAREO TO BE OUE TO PRESSURE RATHER [HAN MO ISTURE
SINCE AS INDICATED EARLIER IN TsBLE 2, MOISTURE PICKUP WAS NEGLIGIBLE. Caxing

- DUE TO MOISTURE CAN RENOER A PROOUCT UNACCEPTABLE BY MAKING |IT VERY OIFFICULT

] TO RECONSTITUTE. CAKING DUE TO PRESSURE, ALTHOUGH UNOES IRABLE “P.0M AN AESTHETIC

3 STANDPOINT, DOES NOT APPREC IABLY INTERFERE WITH RECONSTITUTION, PRODUCT EXHIBITED
3 A HARD CAKE AFTER SEVEN MONTHS' STORAGE AT 38°C; MOWEVER, ONLY MODERATE CAKE WAS

-' : PRESENT AFTER SIX MONTHS' STORAGE AT 38°C AND NINE M NTHS' sToracE aT 28°C,

TABLE 5
CAKING DURING NINE MONTHS' CONTROLLED STORAGE

x
w

W
o
2]

MonTHs B18°C MonTHs 828°C
4 g 9 466189829
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RECONSTITUTION AND FOAMING TRENDS WERE STUOIED BY RECONSTITUTING THE ORY POWOER

AS PREVIOUSLY OESCRIBEO. THE TIME REQUIRED FOR OISPERSION AS WELL AS THE AMOUNT
OF FoAM IN 1/32 INCH is RECOROEO IN TABLE 6. THE RATE OF RECONSTITUTION INOICATES
THAT ALL SAMPLES RECONSTITUTED WELL WITHIN THE 5=MINUTE MAXIMUM SET FORTH IN THE
OSJECTIVES. THE AMOUNT OF FOAM IN 1/32 INCH, 1.E., THE SECONO NUMBER IN EACH
COLUMN, (NOICATES THAT ALTHOUGH THE AMOUNT OF FOAM 0iD VARY WITH FORMULATION ANO
PROCESS, VIRTUALLY ALL SAMPLES EXHIBITEO AN EXCESSIVE FOAMING TENOENCY. NEITHER

RECONSTITUTION RATE NOR THE AMOUNT OF FOAM APPEAREO TO BE A FUNCTION OF STORAGE
TIME OR TEMPERATURE,

THE FLAVOR OF ALL STORED PR(ODUCT WAS MONITORED AT MONTHLY INTERVALS DURING THE
9-MONTH STORAGE STUDY. TEST PRODUCTS FOR THESE EVALUATIONS WERE RECONSTITUTED
AND THE FLAVOR WAS SCOREO ACCORDING TO THE PROCEOURE DESCRIBED IN SERIES 2.
THE RCSULTS OF THESE EVALUATIONS ARE REPORTEO IN TaBLE 7.

THESE DATA WOULD INDICATE THAT (1) THE MAJORITY OF STORED SAMPLES HAD CONSTANT
FLAVOR SCORES THROUGHOUT THE STORAGE STuDY AT 18° ano 28°C. Tue 38°C sampures
MAINTAINED STABLE FLAVOR VALUES FOR S1X MONTHS WITH SOME DETERIORATION AFTER
THAT POIMT; (2) SLIGHT OFF FLAVORS WERE NOTED WITH RESPECT TO THE FORMULA
ADDITIVES IN THE INITIAL EVALUATIONS WITH THIS SITUATION OISSIPATING EARLY IN
THE STORAGE STUDIES; (3) THERE 1S SOME INDICATION BASED ON THESE EVALUATIONS
THAT THE FLAVOR OF THE 18° anD 28°C SAMPLES IMPROVED ON STORAGE FOR THE FIRST
THREE OR FOUR MONTHS = THIS CONDITION WAS MAINTAINEO UNTIL THE END OF THE STUOY;
AND (4) THE PACKAGING SYSTEM WITHOUT THE OXYGEN SCAVENGER WAS COMPARABLE TO THE
SCAVENGER POUCH FOR PHYSICAL AND FLAVOR CHARACTERISTICS TESTEO.
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TABLE 7
HEDONIC FLAVOR STUDY DURING NINE MONTHS' CONTROLLED STORAGE

T T T R )
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FLAVOR EVALUATIONS 5

THESE STUDIES EMPLOYED THE USE OF AN EXPERT AND GENERAL TASTE PANEL INITIALLY

AND AT THREE=MONTH INTERVALS FOR A PERIOD OF NINE MONTHS TO EVALUATE THE CONTROL,
FRESH 2.,0f MARKET MILK, AND SELECTED SAMPLES OF THE SHELF LIFE STUDY., THIS IN=
FC ‘ATIDN COMBINED WITH THE ANALYTICAL, PHYSICAL, AND FLAVOR DATA WAS USED TO
DE(ERMINE THE MOST SATISFACTORY PRODUCT OF THE STORAGE PROGRAM,

THE EXPERT TASTE PANEL WAS COMPRISED OF THREE TO FIVE PERSONS FAMILIAR WITH DRY
MILK PRODUCTS. THE PANEL WAS USED PRIMARILY TO JUDGE OVERALL PRODUCT FLAVOR
WITH EMPHAS!S ON THE PRESENCE OF CHALKINESS.

THE MILK SAMPLES FOR THE INITIAL TESTS WERE RECONSTITUTED WITH 4.0°C water 7O
v1€L0 13.0% TOTAL SOL10S WiTH 2.0% FAT. THE SERVING TEMPERATURE AT THE END OF
FIVE MINUTES WAS APPROXIMATELY 15°. THE SAMPLES WERE EVALUATED FOR CHALKINESS
AT THE 5 AND 30 MINUTE TIME INTERVALS AFTER RECONSTITUTION. AT THE SAME TIME
THEY WERE RATED ON A 9-POINT HEDONIC SCALE.

AFTER ANALYSIS OF THIS TEST, THE INITIAL GENERAL TASTE PANEL, AND OPTIMUM TOTAL
SOLINS LEVEL SCREENING STUDIES, IT WAS DETERMINED THAT A RECONSTITUTION LEVEL OF
11.0 70 12.0% TOTAL SOLIDS SHOULD BE USED FOR ALL REMAINING STUDIES. THIS LEVEL
MDRE CLOSELY MATCHED THE FLAVOR AND MOUTHFEEL OF THE FRESH 2.0% MARKET MILK.

|T WAS FURTHER DETERMINED AFTER CONTACTING U,S, ARMY NATICK LABORATORIES THAT A
quadity SCORING FORM MORE SUITABLE TD MILK PRODUCTS 3HOULD BE USED TO EVALUATE
THE REMAINING MILK SAMPLES. THIS FORM INCLUDED THE FOLLOWIN% FORMAT?

W

1
4

1. EXTREMELY PDOR 6. BELOW GOOD = ABOVE FAIR

2. VERY PODR g. Gooo

3. Poor . VERY GDOD

L. BeLow FAIR - ABOVE POOR 9. EXCELLENT

5. FaIr S

IN ALL REMAINING EXPERT evaluations THE SAMPLES WERE RECONSTITUTED TO 11.5§
TOTAL SOLIDS ACCORDING TO THE PROCEDURE DESCRIBED IN THE INITIAL TEST AND USED
THE REVISED SCORING SYSTEM. THE DATA IN TABLE 8 INCLUDE THESE SCORES COMBINED
WITH THAT OF A BLIND 2.0% MILK SAMPLE. INITIAL SCORES FDR FLAVOR ARE RECORDED
FOR ALL SERIES 6 VARIABLES. IN ORDER TO SHARPEN THE FOCUS OF THE STUDY, A

NUMBER OF SAMPLES WERE ELIMINATED AFTER THE INITIAL EVALUATION. BASED ON FLAVOR,
STABILITY, AND SOLUBILITY DATA, SAMPLES CONTAINING KAOMEL AND PARAMOUNT X AS

WELL AS THOSE INSTANTIZED WITH STZAM WERE NOT INCLUDED IN THE SUBSEQUENT EXPERT
PANELS .

THE DATA IN TaBLE 8 DEMONSTRATE THAT THE PRODUCTS TESTED HAD ACCEPTABLE FLAVOR
SCORES THROUGMOUT THE TEST PERIOD WHEN COMPARED TO FRESM 2.0’ MARKET MILK.,
CHALKINESS WAS NOT CONSIDEREC A PROBLEM AS PANELISTS DID NOT OETECT ITS PRESENCE
IN ANY OF THE TEST PRODUCTS.
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TABLE 8
AVERAGE_HEDONIC SCORES FOR EXPERT TASTE PANEL OURING NINE MONTHS ' CONTROLLED STORAGE

DATE RECORDED 2MINUTES

30 miNuTES
MONTHS 6 MONTHS MONTHS
Cooe Inivia T8 28 389 B BT P L BT /"
6-31 5.0 5.8 5.1 5.1 6.7 6.5 6.0 .6 5.0 5.0
55 5.1 5.5 . 5_2 6.0 275 5.3 5.0
6-32 5.3 2.6 5.5 5.0 4.7 5.7 4o -— e .-
51 5.9 557 L %—é 5
6- .6 A4 5.4 4, 0 4.0 3 < L5
B 373753 I TS5 12 50
6-34 5.5 - a= = I L I L
6-35 5.8 - e e- e e - - -
6-36 5.3 - ae - ae  ae e e as  aa
6-37 57 == == =- e=  =ca == == == ==
638 5.3 — e - - - e -
6-39 b9 - - - - e- - - - -
6-40 5.7 S S e  e=  as
6-t1 5.3 e ea  -a . an  aa e ee ae
6-42 -- - 6.2 == -e 2 == b 6.5 --
24 M 6. - 6.7 -- - 7.0 -- = 7.0 --
topli £ 5 3
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THE GENCRAL TASTC PANCL WAS OESIGNED WITH DATA FROM THE EXPERT PANEL TO YIELD
THE MOST PROMISING PRODUCT OF THE CONTROLLED STORAGE PROGRAM. THESE TESTS WERE
CONDUCTED USING APPROXIMATELY 30 YOUNG ADULT MALE STUDENTS OF GREENVILLE CO.LEGE
RANGING IN AGE FRoM 18 10 25 YEARS, THE MILK SAMPLES FOR THESE TESTS WERE I'RE~
PARED wiITH 4.0°C. WATER AND PLACED IN INSULATED CONTAINERS PRIOR TO TESTING. AT

THE TIME OF TESTING, SAMPLES WERE 30 MINUTES TO 60 MINUTES OLD AND HAD TEMPERA=
TURES RANGING FRoM 10°C. To 15°C.

AS DIS&&SSED IN THE OBJEC iES OF THIS PROJEC£1 THE PERCENT FAT19, PERCENT TOTAL
SOLIDS™ ™, AND PERCENT INSGLUBLE NONFAT SOI «7S7 ", WERE REQUIRED FOR ALL TEST
PRODUCT, THESE DATA APPEAR IN THE TABLES GIVING THE GENERAL TASTE PANEL RESULTS.
FOR FURTHER CLARITY OF THE TASTE PANEL DATA, THE HOMOGENIZATION EFFICIENCY AND
DRY MOISTURE CONTENY OF EACH SAMPLE WAS ALSO INCLUDED,

A DETAILED DISCUSSION OF EACH GENERAL TASTE PANEL FOLLOWS.,

THE INITIAL GENERAL TASTE PANEL WAS CONDUCTED IN THE BASEMENT OF THE FIRST BAPTIST
CHURCH, TO MINIMIZE TALKING AND DISCUSSION OF 1HE TEST PRODUCTS, THE PANELISTS
WSRE SEATED FOUR TO AN O-FOOT TABLE FACING OUTWARD. THE TABLES WERE LOCATED IN A
LARGE SEMI=-CIRCLE APPROX!MATELY 10 FEET APART, THE TEST SAMPLES WERE RECONSTI~-
TUTED TO 13.0% TOTAL SOL!DS AND 2.0% FAT AND DISTRIBUTED FROM THE CENTER OF THE
SEMI=CIRCLE IN NUMBER~DESIGNATED PAPER CUPS, THE PANEL WAS DIVIDED INTO TwO

TAST ING SESSIONS OF SIX SAMPLES EACH WITH FRESH MARKET 2.0% MILK INCLUDED AS THE
UNMARKED CONTROL. [N THIS PANEL THE 9=POINT SCORING SYSTEM PREVIOUSLY DISCUSSED
IN THE INITIAL EXPERT PANEL WAS USED AND THE DATA COLLECTED ARE AS FOLLOWS:

TABLE ©

INITIAL GENERAL TASTE PANEL
(29 PANELISTS)

%
UNDIS-
% SOLVED Homo
STORAGE Heooni¢ A ToTaL NONFA. EFFI- % DRy
Coet Teme. °C. AVERAGE Far SoL1D0s SoL 10S CIENCY MoISTURE
6-31 INITIAL 3.0 2.04 12.75 .15 POOR 3.72
6-32 INITIAL 2.9 Z.ég 13.1 .10 POOR 3.
6-32 INITIAL 3.2 2. 12, .15 POOR 3.§h
6-34 INITIAL 3. 1.99 12.54 95 POOR 3.84
6-35 INIT 1AL 2.9 2.03 12.5 1.00 POOR 3.20
6-36 INITIAL 2.3 2.1 13.1 .10 GOOD 3.46
6—3§ INITIAL 2. 2.10 13.00 .15 Go0D 3.74
6-3 INITIAL 2.4 2.06 12.8 .10 600D 3.36
6—29 INIT 1AL 2.6 - --- .25 - 3.46
6-42 INITIAL 3.0 2.09 13.07 .10 GOOD 3.60
2% MARKET
MILK 5.6 1.85 10.63 - POOR -

'9Mcrnoos OF ANALYSIS OF MILK AND ITS PRODUCTS, MILK INDUSTRY FOUNDATION,
WashiIxnGTON, N, C. 3RO EDiTiON, 1959, Pace 273

Oe10. Pace 207

@lisio. Pagzs 476-7
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THESE DATA PEMDNSTRATED THAT ALL FLAVOR SCODRES INCLUDING THE FRESH MARKET 2.0‘

1 MILK WERE UNREALISTICALLY LOW. DASED DN THE REASDNING DISCYSSED IN THE EXPERT
3 TASTE PANEL T WAS DECIDEO TD MEDUCE THE TOTAL SCLIDS DF THE RECDNSTITUTED
; SAMPLES AND USE THE SCDRE CARD RECOMMENDED BY THE NATICK LABORATORIES IN ALL

REMAINING GENERAL TASTE PANEL STUDIES.

EVEN THDUGH THE FLAVDR SCORES WERE CONSIDERED LDW, THEY DID INDICATE THAT THE
Hyorot 92 VARIABLES WERE PREFERRCD DVER THE PRODUCTS CONTAINING PARAMDUNT X AND
KaoMEL GIL SYSTEMS. THE HYDROL 92 SERIES WAS USED N THE REMAINING GENERAL
TASTE PANEL STUDIES. COMPARATIVE DATA FDR THE DTHER OIL SYSTEMS CAN BE FDUND
in TaBLe T,

THE PERCENT TOTAL SOLIOS ANO PERCENT FAT OATA INOICATE THAT ALL PRODUCTS WERE
RECONSTITUTEO WITHIN THE DESIREO RANGE. THE 2.0’ MARKET MILK HAO LDWER VALUES

3 THAN EXPECTEO. THIS SITUATION MAY HAVE CAUSEO SOME OF THE DISCREPANCIES IN THIS
PANEL. THE FERCENT UNDISSOLVED NONFAT SOL 10S WAS CONSIOERED VERY GOOD FOR ALL
SAMPLES TESTED WITH THE EXCEPTION OF THE STEAM INSTANTIZEO VARIABLES. THESE LEVELS,
APPROX IMATELY 1.0’, WERE CONS IDEREO TOO HIGH AND THISE VARIABLES WERE EL IMINATED
FROM FUTURE EVALUATION IN THE GENE AL TASTE PANEL. RELATIVE FLAVDR SCORES FOR

THESE VARIABLES OVER THE CONTRDLLED STORAGE PERIDD ARE INCLUOED IN TaBLE 7.
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THE PERCENT MDISTURE DF THE ORY PROOUCT AND HOMOGENIZATION EFFICIENCY OF THE
LiIQUIO PRODUCT HAVE BEEN INCLUDED AS GENERAL INFDRMATION WiTH NO OEFINITE TRENDS
ESTABLISHEO FDR THF HDMDGENIZATION EFFICIENCY AT THIS TIME. THE PERCENT DRY
MDISTURES INDICATED ALL PRDDUCT WAS N Al ACCEPTABLE RANGE PRIDR TD TESTING.

e

g THE 3-MONTH GENERAL TASTE PANEL WAS CONDUCTED ACCOROING TO THE FOREMAT ESTAB-

3 LISHEO IN THE INITIAL PANEL AND WAS DESIGNED TD EVALUATE THE HyproL 92 VARIABLES
AT THE IR CONTROLLEO STORAGE TEMPERATURES. THESE RESULTS ARE INCLUOEO N THE
FOLLOW ING TABLE.

e g

TABLE 10
3-MONTH GENERAL TASTE PANEL

; (22 PaNeELINTS)

1 %

1 UNDiIS=

; % soLvEo  Homo

j Storace  Heoonic 4 ToTaL NONFAT EFri= % Dry
Cooe TemP, °C _AVERAGE Far SoL ios SoLi0S CIENCY  MOISTURE
6-31 18 3.9 1.6 10.52 .10 GooD --

! 6-31 28 3.9 1.6 10.35 .10 GoDD -

: 6-31 38 3.2 1.70 10.83 .10 3000 -

] 6-32 18%¢ 2.9 1.82 1,14 .10 GDDD -

: 6-32 28 9 1.83 11.20 .10 GDDD -
6-32 38% 4.7 1.75 10.93 .10 FAIR -
6-33 18% 4.5 1.54 10.19 .10 PODR -
6-33 28 2.1 1.73 10,90 .10 FAIR -
6-33 38 .0 1.55 10.57 .10 FAIR -

6-42 28 4.8 1.55 10.59 .10 FAIR --
2% MaRkeT
MiLk 5.3 1.93 10.79 - - --
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THE HEDONIC AVERAGES WDULD INDICATE THAT THE NEW SCDRING SY$TEM HAD AIDED IN
GIVING MDRE REALISTIC VALUES TO THE PRODUCTS BEING TESTED. THE FRESH MARKET

MILK CD*TRDL, HOWEVER, WAS NOT AFFECTED AND RECEIVED APPROX IMATELY THE SAME

SCORE AS IT DID IN THE INITIAL EVALUATION. AFTER THREE MONTHS' STORAGE THE
S&MPLES STORED AT 28°C APPEARED TO HAVE THE BEST FLAVOR WITH THE 13°C anp 38%C
VALUES BEING SLIGHTLY LOWER. ALL SAMPLES SCORED WITHIN 2.0 POINTS OF THE CONTAOL.

THE PERCENT TOTAL SOLIDS AND PERCENT FAT VALUES FOR THIS STUDY WERE LOWER THAN
ANTICIPATED BUT DID NOT APPEAR TO AFFECT THE FLAVOR RATINGS OF THE TEST PRODUCT.

THF UNDISSOLVED NONFAT WAS CODNS IDERED TD BE ALCEPTABLE AND CONSTANT FOR ALL
PRODUCTS WITH ND DETERIDRATIDN IN THIS CHARACTERISTIC AT ANY DF THE STODRAGE
TEMPERATURES. HOMDGENIZATION EFFICIENCIES HAD NDT BEEN AFFECTED 8Y STDRAGE
TEMPERATURE AND WERE CONSIDERED COMPARABLE WITH THE RESULTS DBTAINED IN THE
INITIAL PANEL.

THE 6-MDNTH GENERAL PANEL WAS A CONTINUATIDN DF THE 3-MDNTH PANEL AND WAS DE~-
SIGNED TO FURTHER EVALUATE THDSE SAMPLES WITH AN ADDITIDNAL THREE MONTHS'
CONTROLLED STDRAGE. THE FOLLDOWING ARE THE RESULTS DBTAINED FDR THESE TESTS.

TABLE 11

6-MONTH GECNERAL TASTE PANEL

%

UNDI1S~
SOLVED  Homo

STORAGE  HeDONIC % ToTAL NonFAT  EFFI- % DRy
Cooe TeEMP.*C  AVERAGE Fat SoLiDs SDLIDS  CIENCY Mo 1S TURE
6-31 18 3.5 1.93 12,14 .08 GDDD 52
6-31 28+ 3.7 1.90 12.11 .08 GDDD .00
6-31 38°C 2.5 1.5 12.04 13 GDDD .00
6-32 18+ ‘3‘.8 1.98 12.04 .05 GDDD 3.48
8-32 28 5 1.92 1.9 og GODD .80
6-32 38 3.5 1.9% 12.08 .0 GDDD .00
6-33 18 2.0 1.9 1.77 .08 GODD 3.72
6-33 28+ .0 1.9 1.7 .10 GODD .2
6-33 38 3.3 1.93 12. .10 GODO .00
6-42 28 4.0 1.90 12.05 .10 FAIR 3.40
2% MARKET MiLk 5.5 2.00 10.88 - -- --

THESE DATA WOULD INDICATE THAT ALL ANALYTICAL AND PHYSICAL CHARACTERISTICS ARE
MDRMAL AND WITHIN ACCEPTABLE RANGES WITH ND DEFINITE TREND ESTABLISHED WITH
RESPECT TD STORAGE AND TEMPERATURE VARIATIONS., THE FLAVOR SCORES INDICATE THAT
THE SAMPLE CODED 6-33 1S THE BEST VARIABLE DN STORAGE AND COMPARES FAVDRABLY
WITH THE CONTROL. THE SAMPLES cODED 6-31 AND 6-32 HAVE RECEIVED SLIGHTLY LOWER
FLAVOR SCDRES AND ARE CDNSIDFRED COMPARABLE IN FLAVOR VALUES.

1,
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AT THIS POINT IN THE INVESTIGATION A DEFINITE TREND WAS ESTABLISHED WITH RESPECT
TO FLAVOR DETERIORATIDN AND STORAGE TEMPERATURES. THE 18°C ano 28°C samrLes
WERE DEFINITELY SUPERIDR To THE 38°C PRODUCT. THE SAMPLE MDDIFIED WITH FLAVOR
ADDITIVES, B=U2, WAS STILL CONSIDERED ACCEPTABLE BUT DID INDICATE A LOWER FLAVOR
VALUE. THIS WOULD INDICATE THAT THIS MODIFICATION DID NOT PROLONG THE SHELF LIFC
AS EXPECTED.

THE 9-MONTH GENERAL TASTE PANEL WAS CONDUCTED ACCORDING TO THE METHODS ESTAZ_ ISHED
FOR THE THREE PRECEDING PANELS AND WAS DESIGNED TO EVALUATE THE FOLLOWING SAMPLES
AS A MEANS OF DETERMINING THE BEST PRODUCT OF THIS STUDY.

6-33 a1 18°%, 28°, anD 38°C wAs CHOSEN AS IT CONSISTENTLY SCORED WELL
THROUGHOUT THE ENTIRE PROGRAM.

6-31 a1 18°, 28°, an0 38°C wAs SELECTED BASED ON DIRECTIGN FROM THE PREVIOUS
EXPERT AND GENERAL TASTE PANELS WHICH INDICATED A CLEANER FLAVOR CHARACTER.

6-1&2 AT 18. AND 28.(: WAS CHOSEN AS FURTHER DATA WERE DESIRED WITH RESPECT
TO STORAGE STABILITY AND FLAVOR ADDITIVES.

THIS PANEL DID NOT INCLUDE THE 6-32 VAL IABLE AS OFF NOTES WERE DETECTED IN THE
PREVIOUS EXPERT PANEL., ALSO, IT WAS DECIDED TO REDUCE THE WORK LOAO OF THE
PANELISTS FOR GREATER ACCURACY IN THE FINAL TEST. THE PANEL EVALUATED TWO
LOTS OF FIVE SAMPLES EACH AND THE FOLLOWING ARE THE RESULTS OBTAINED.

TABLE 12

~MONTH GENERAL TASTE PANEL
(38 paneLisTs)

£
UNDIS=
soLvep  Homo
StoraGe  HepoNic 4 ToTaL NoNFAT EFFi= % Dry

CooE Temo. . AveRage Fat SoL DS SoLIDS  CIENCY MO ISTURE
6-31 18 4.7 1.87 11.k0 01 POOR 3.84
6-31 28 4,1 1.8 11.34 0.1 POOR 3.64
6-31 38 3.5 1.82 11.38 0.1 FAIR 3.68
6- 18 0 1.8 1. 0.i PUOR .72
6-%3 28 2.6 1.83 ll.gg 0.1  VERY POOR g.;z
6-33 38 3.8 1.81 11.21 0.1 POOR 3.60
6-k2 18 4.8 1.72 11.34 0.1 POOR 3.68
6-42 28 4.1 1.7 11.39 0.1 FAIR 3.80
2% MarkeT MiLk 6.0 1.96 10.80 - POOR -

BASED ON THESE DATA THE SAMPLE CODED 6-33 WAS CONSIDERED TO BE THE MOST PROMIS|NG
product developeds |T MAINTAINED AN ACCEPTABLE SHELF LIFE DURING THE CONTROLLED
STORAGE STUDY FOR NINE MONTHS AT 18°C ano 28°C, AND FOR Six MONTHS AT 38°C.
ALSO, IN ALL STATED TIME PZRIODS THIS PRODUCT'S HEDONIC AVIIRAGES WERE WITHIN
2.0 POINTS OF THE CONTROL FRESH MARKET 2.0% MiLK.

o navimenn b e e cn
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THE PRODUCT CODED 6-31 WAS ALSO CONSIDERED

ACCEPTABLE.VITH SLIGHTLY LOWER SCORES
THROUGHOUT THE DURAT |ON OF THE STUDY,.

AS BEFORE, THE SAMPLE 6-U2 CONTAINING THE FLAVOR A
FLAVOR IMPROVEMENT WITH RESPECT TO TH
COMPARABLE TO 6-31,

DDITIVE DID NOT EXHIBIT ANY
E OTHER PRODUCTS TESTED AND WAS CONS |DERED

"33




v

RECOMMENDED PROCESS ING PROCEDURE AND FORMULATION

1.

Cooe 6-33

Raw sKiM MiLK TEsTING 8.68 ToTaL soL1Ds was preweatzo To 180°F with A 15 stconp
HOLD PRIOR TO THE VACUUM PAN AND FLASHED INTD THE VACUUM PAN OPERATING AT 26"
AND 120°F. IT wAS CONDENSEO TO 35.18% YOoTAL SoL1DS ANO 0.25% Fat.

THE CONDENSED SKIM WAS MIXED WITH THE FAT SYSTEM TO YIELO A ORY POWOER CON-
TAINING 15.5% FAT. THE OIL USED FOR THIS MIXTURE WAS HYOROL 92 CONTAINING
AtMos 150 AND TENOX A AT 7.1“} AND 0.05% OF THE FAT SYSTEM, RESPECT(VELY.

ALL COMPONENTS WERE HEATEO TO 150°F PRIOR TO MIXING, THIS MIXTURE WAS MIXEO
FOR § MINUTES, PLATE HEATEO TO 180°F, FLASHEO INTO VACUUM CHAMBER OPERATING
AT 15" vACUUM. AFTER THE VACUUM TREATMENT, THE MIX WAS REMOVEO FROM THE
CHAMBER AT 160°F ANO HOMOGENIZED AT 3000 + 500 PSiG ANO COOLEO TO YO°F PRIOR
TO SPRAY DRYING. TESTS INOICATEO "F0OD" HOMOGENIZATION EFFICIENCY AT THIS
POINT IN THE PROCESS.

THE MIX WAS SPRAY ORIEO AT 365°F INLET TEMPERATURE WITH A 195°F EXHAUST
TEMPERATURE USING AN SC-35 HIGH PRESSURE NO?ZLE OPERATING AT 2300 Ps1G.

THE RESULTANT DRY POWOER WAS COOLED TO 90°, AND MAD A DRY MDISTURE CONTENT
ofr 3.6% ano A DENSITY OF 0.58 am/cc.

THE DRY POWOER WAS PREBLENDEO WiTH 2.0% S€cD LacTOSE AND 0.125% siLicON
DIDXIDE AND WAS INSTANTIZED FOLLOWING THE WATER INSTANTIZING PROCEDURE USING
DSS ANO LECITHIN AS REHYORATIDN AIDS., THESE AODITIVES WERE ADDED AT A RATE
CALCULATED TD BE 0.003% ANO 0.007¥, RTSPECTIVELY, OF THE RECONSTITUTED MILK
PRODUCT. THE AGGLOMERATED POWDER HAD 18.5% MCISTURE CONTENT OUT OF THE
HYORATION CHAMBER AND ACHIEVEO LA:TOSE CONVERSION WITH 1.0 MINUTE HOLO ON

AN ENDLESS BELT PRIOR TO REORYING. THE AGGLOMERATEO MAT WAS THEN CHOPPEO
WITH A WIRE CUTTER ANO REORIEO TO 3.0 MOISTUR: CONTENT OW A TRAY ORYER
OPERATING AT 290°F ANO 260°F FOR THE FIRST ANO SECONO SECTIONS, RESPECTIVELY,
THE ORY INSTANTIZEO POWOER WAS THEN TRAY COOLED TO TO°r.

THE FORMULATION OF THE ORY IMSTANTIZED MILK PROOUCT WAS:

COMPONENT %

SkiM MiLK SoLl0s 79.280
MiLk Fat [esTiMaTEO) 0.372
VegetasiLe OiL 13.03

EMULSIFIER 1.106
ANT 10X 10ANT 0.008
Lacrose 2.000
SiLicoN DirxiDE 0.125
Dss 0.020
LeciThiN 0.050
Mo 1STURE 3.000

;  THIS PRDI UCT WAS DESIGNED TO BE RECONSTITUTED WITH 10-15°F WATER AND TD YIELO

A MILK DRINK CONTAINING 11.5§ TOTAL SOLIDS ANO 1.58 rat.

ONE~HALF KG :DF THIS PRODUCT WAS FORWARDED TO THE CONTRACTING OFFICER.

34
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CONCLUS ION AND RECOMMENDAT |ONS

FROM THE DATA DEVELOPLD OURING THE COURSE OF THIS STUDY IT OGES APPLAR FEASIOLE
3 TO PROVIDE A ORY WHOLL MILK SUBSTITUTE FOR RATION uSL,

THE FORMULATION AND PROCESS OCVILOPLO YI7.08 A PRODUCT WHICH REZCONSTITUTES

SATISFACTORILY AND DOES NOT EXHIBIT {HE CHALKY FLAVOR PREVIOUSLY ENCOUNTCRLD
IN PRODUCTS OF THIS TYPE.,

PRODUCT PRODUCED BY A COMMERC IALLY FEASIBLE PROCESS DOES MEET THZ GENERAL
REQUIREMENTS ESTABLISHED IN THE OBJECTIVES OF THIS STUDY.,

IT WOULD APPEAR THAT ADDITIONAL PRODUCT REFINEMENT MAY BE DESIRABLE TO:
1o ELIMINATE THE FOAMING CHARACTERISTIC OF THE RECONSTITUTED PRODUCT.
2. UPGRADE FLAVOR THROUGH FURTHER STUDY OF FLAVOR ADJUNCTS AND POTENTIATORS.

3. REDUCE THE CAKING TENDENCY OF STORED PRODUCT.
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